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(57)Abstract: 

PURPOSE: To realize a display controller for performing a satisfactory 
display to a liquid crystal panel in which a pixel pitch is made fine by 
using a conventional liquid crystal driving circuit. 
CONSTITUTION: Display data are rearranged in accordance with 
switching groups 118 to 121 by a display controller 102. Then, display 
data are successively outputted to a column circuit 110 for every 
data corresponding to respective switching groups. Then, switching 
groups 1 18 to 121 are made to be opened and closed by control 
signals 122 to 125 in accordance with display data to be displayed. 
Consequently, the display data can be outputted only to X electrodes 
connected to the switching group to which pertinent display data are 
made to correspond. Thus, this controller can cope with a high 
difinition liquid crystal panel without necessitating the increasing of 
the number of output terminals of the column circuit and the fining of 
the pich of the output perminal. 
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, * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal panel of the active-matrix mold equipped with M Y electrodes and X 
electrode of N individual, The selection electrical-potential-difference terminal which is equipped with 
the function which generates a selection electrical potential difference, a non-choosing electrical 
potential difference, and two or more kinds of gradation electrical potential differences, and outputs the 
above-mentioned selection electrical potential difference, The power circuit equipped with the non- 
choosing electrical-potential-difference terminal which outputs the above-mentioned non-choosing 
electrical potential difference, and the gradation electrical-potential-difference terminal which outputs 
the above-mentioned gradation electrical potential difference. The column circuit which is equipped with 
n output terminals (n<N), chooses for this every output terminal corresponding to the data stream which 
was able to give separately either of the above-mentioned gradation electrical potential differences 
outputted from the above-mentioned power circuit, and outputs the this chosen gradation electrical 
potential difference from the output terminal concerned, The above-mentioned selection electrical 
potential difference to any one of the above-mentioned Y electrodes Moreover, a common means to 
impress the above-mentioned non-choosing electrical potential difference to other Y electrodes, A 
component classifies the above-mentioned X electrode into two or more groups who are n or less 
pieces, and chooses any one of these groups. X electrode switching means connected with the 
correspondence relation to which only X electrode belonging to the this selected group was beforehand 
determined as the above-mentioned output terminal of the above-mentioned column circuit. The 
indicative data and the Horizontal Synchronizing signal are inputted from the outside at least. The liquid 
crystal display characterized by having the display controller outputted to the above-mentioned column 
circuit one by one for every assembly of the indicative data which corresponds mutually. 
[Claim 2] The 1st memory the above-mentioned display controller can remember the data for at least 
one line to be. The 2nd memory which can memorize the data for at least one line, and the write-in 
means which takes in the indicative data inputted from the outside and is written in the 1st memory of 
the above, or the 2nd memory, From the direction which has not been set as the activation object of the 
write-in actuation by the above-mentioned write-in means among the 1st memory of the above, and the 
2nd memory at the time A read-out means to begin to read the indicative data already stored in the 
memory concerned, and to output it one by one for every assembly of the indicative data which 
corresponds mutually. After the above-mentioned column circuit finishes outputting a gradation 
electrical potential difference to X electrode belonging to a certain group, selection of the above- 
mentioned group according to the above-mentioned X electrode switching means before starting the 
output of the gradation electrical potential difference corresponding to the next group's X electrode — 
this — with the selection directions means made to change so that the next group's X electrode and 
the output terminal of a column circuit may be connected The liquid crystal display characterized by 
being constituted including the control means to which the memory made into the object of write-in 
actuation of the above-mentioned indicative data based on the above-mentioned write-in means is 
made to be changed by turns between the 1 st memory of the above, and the 2nd memory of the above 
ignited by the above-mentioned Horizontal Synchronizing signal becoming effective. 
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[Claim 3] It is what is performed by the input from the outside of the above-mentioned indicative data 
being parallel in a liquid crystal display according to claim 1. Receive only several pixel minutes which 
was able to define beforehand the indicative data inputted from the above-mentioned outside, and this 
beam indicative data with a receptacle is classified based on the group to whom X electrode with which 
the indicative data concerned corresponds belongs. It is the liquid crystal display which is further 
equipped with a conversion means to output for this every classification, and is characterized by the 
above-mentioned write-in means being what writes the indicative data which the above-mentioned 
conversion means outputs in the 1 st memory of the above, or the 2nd memory of the above. 
[Claim 4] In a liquid crystal display according to claim 1 the above-mentioned write-in means It is what 
performs the above-mentioned write-in actuation synchronizing with the write-in clock generated 
separately. The above-mentioned read-out means The above-mentioned write-in clock is what performs 
the above-mentioned read-out synchronizing with the asynchronous read-out clock by which special 
generation is carried out. The above-mentioned control means The change of memory made into the 
write-in object of the above-mentioned indicative data based on the above-mentioned write-in means It 
is the liquid crystal display which checks having written in the indicative data for one screen, is made to 
perform it instead of the above-mentioned Horizontal Synchronizing signal, and is characterized by 
equipping the 1st memory of the above, and the 2nd memory of the above with the storage capacity 
which can memorize the indicative data for the liquid crystal panel 1 above-mentioned screen. 
[Claim 5] In a liquid crystal display according to claim 1 the above-mentioned common means The 
common circuit which is equipped with m output terminals (m<M), makes sequential selection of one of 
these output terminals, and outputs a non-choosing electrical potential difference for the selection 
electrical potential difference above-mentioned [ from the this chosen output terminal ] from other 
output terminals, While connecting with the correspondence relation to which only Y electrode which 
divides the above-mentioned Y electrode into two or more groups whose components are m or less 
pieces, and belongs to one of groups was alternatively determined as the above-mentioned output 
terminal of the above-mentioned common circuit beforehand It has Y electrode switching means which 
connects to the non-choosing electrical-potential-difference terminal of the above-mentioned power 
circuit Y electrode which is not connected with the above-mentioned common circuit at the time. The 
above-mentioned display controller The liquid crystal display characterized by being the thing which 
makes selection of the above-mentioned group by the above-mentioned Y electrode switching means 
change every whenever the above-mentioned common circuit finishes choosing all output terminals. 
[Claim 6] It is the liquid crystal display characterized by constituting the 1 st memory of the above, and 
the 2nd memory of the above possible ^ modification of the storage capacity ] in a liquid crystal display 
according to claim 1 . 

[Claim 7] The liquid crystal panel of the active-matrix mold equipped with M Y electrodes and X 
electrode of N individual, The column circuit which outputs the gradation electrical potential difference 
corresponding to the data stream which was equipped with n output terminals (n<N) and was separately 
given from this output terminal, A component classifies the above-mentioned X electrode into two or 
more groups who are n or less pieces, and chooses any one of these groups. X electrode switching 
means connected with the correspondence relation to which only X electrode belonging to the this 
selected group was beforehand determined as the above-mentioned output terminal of the above- 
mentioned column circuit. In the display controller used for the drive of the liquid crystal display which 
consisted of ****** The 1st memory which can memorize the data for at least one line, and the 2nd 
memory which can memorize the data for at least one line. The write-in means which takes in the 
indicative data inputted from the outside and is written in the 1st memory of the above, or the 2nd 
memory, From the direction which has not been set as the activation object of the write-in actuation by 
the above-mentioned write-in means among the 1st memory of the above, and the 2nd memory at the 
time A read-out means to begin to read the indicative data already stored in the memory concerned, 
and to output it one by one for every assembly of the indicative data which corresponds mutually. After 
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the at>ove-mentioned column circuit finishes outputting a gradation electrical potential difference to X 
electrode belonging to a certain group, selection of the above-mentioned group according to the above- 
mentioned X electrode switching means before starting the output of the gradation electrical potential 
difference corresponding to the next group's X electrode — this — with the selection directions means 
made to change so that the next group's X electrode and the output terminal of a column circuit may be 
connected It carries out an opportunity [ the above-mentioned Horizontal Synchronizing signal becoming 
effective about the memory made into the object of write-in actuation of the above-mentioned 
indicative data based on the above-mentioned write-in means ]. The display controller characterized by 
being constituted including the control means made to be changed by turns between the 1st memory of 
the above, and the 2nd memory of the above. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a suitable liquid crystal display controller to display 
indicative datas, such as a personal computer and a workstation, on a liquid crystal panel. 
[0002] 

[Description of the Prior Art] By the personal computer and workstation, the liquid crystal display is 
used widely. 

[0003] Hereafter, the configuration and actuation of a liquid crystal display are explained using drawings 
1717 , 18, and 19. Horizontal resolution gives explanation here taking the case of the case where the 
liquid crystal panel 640 pixels per each pixel of R, G, and B (a total of 1920 (= 640x3) pixels) and whose 
vertical definition are 480 lines is driven by the display controller (trade name" column circuit 
HD66310") by Hitachi, Ltd. in addition — the contents of this explanation — the Hitachi LCD driver LSI 
data book p of the Hitachi. Ltd. semi-conductor operation division issue — it is indicated by 661 and 
662. 

[0004] The indicative data 2401 and the synchronizing signal 2402 which synchronized with this are 
inputted into the driver control means 21 10 from the personal computer, the workstation, etc. as shown 
in drawing 1 7 . In addition, a dot clock, a Horizontal Synchronizing signal, and a Vertical Synchronizing 
signal are included in a synchronizing signal 2402. 

[0005] The data-conversion circuit 2120 within the driver control means 21 10 has changed the 
indicative data 2401 so that it may double with the interface of the column circuit 2100 mentioned later. 
And the data after this conversion are outputted as an indicative data 2103 for drivers (refer to drawing 
18). 

[0006] A frequency divider 2121 is carrying out dividing of the dot clock contained in the synchronizing 
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signal 2402. and an indicative data generates the indicative-data incorporation clock 2111 during an 
effective period, and it is outputting this (refer to drawing 1 8 ). 

[0007] Moreover, a delay circuit 2122 delays the Horizontal Synchronizing signal included in the 
synchronizing signal 2402, and is generating and outputting the indicative-data latch clock 2104 and the 
enable signal 2105 (refer to drawing 18 ). 

[0008] The indicative data 2103 for drivers and the indicative-data incorporation clock 21 1 1 are 
outputted to the column circuit 2100 among these signals. On the other hand, the enable signal 2105 is 
outputted to the scan drive circuit 2131. Indicative-data latch KURO@KKU 2104 is outputted to both 
the column circuit 2100 and the scan drive circuit 2131. 

[0009] The column circuit 2100 incorporates the indicative data 2103 for drivers in falling of the 
indicative-data incorporation clock 2111. Here, since the column circuit HD 66310 by Hitachi, Ltd. 
currently used as a column circuit 2100 is what has a-160 output, it is carrying out 12-piece (= 
1920/160) use of HD66310 in this liquid crystal display. Hereafter, the column circuit 2100-1 to 2100-12 
is generically called the column circuit group 2130. The column circuit 2100 incorporates the indicative 
data 2103 for drivers, only when the enable signal input EI01 is a low level. 

[0010] Moreover, if this column circuit 2100 incorporates the indicative data for 60 pixels, the enable 
signal output EI02 will change from high level to a low level. And the enabling output signal EI02 of the 
column circuit 2100 located in left-hand at the enable signal input EI01 of each column circuit 2100 is 
inputted. In addition, the enable signal input EIOl is grounded about the column circuit 2100-1 located in 
a high-order end. In addition, the back explains the internal configuration of the column circuit HD 66310 
more concretely. 

[0011] If the column circuit 2100-1 completes incorporation for the indicative data 2103 for 160 pixels, 
the enabling output signal EI02 will change from high level to a low level. Then, the column circuit 2100- 
2 of the next step (right-hand) is enabling. And the column circuit 2100-2 concerned starts 
incorporation of an indicative data 2103 shortly. 

[0012] It incorporates 160 pixels of indicative datas at a time one by one from the column circuit 2100 
located in left-hand side similarly hereafter. 

[0013] And if it finishes incorporating the indicative data 2103 for drivers for one line, the column Cairo 
group 2130 will impress the display electrical potential difference corresponding to the indicative data 
concerned for one line to a liquid crystal panel 2132. 

[0014] On the other hand, the scan drive circuit 2131 is scanning vertical lines sequentially 
synchronizing with an enable signal 2105. 

[0015] The indicative data (data which the latch circuit 2303 mentioned later latches) which the column 
circuit 2100 outputs will be then displayed in Rhine chosen by the scan drive circuit 2131. 
[0016] In addition, the writing of data is performed even when an indicative data does not change for 
every Rhine. 

[0017] Next, the outline of the column circuit HD 66310 is explained using drawing 19 . 
[0018] It has the composition that this input indicative data 2103 for 4 pixels is parallel, and is inputted 
in the column circuit HD 66310. The input indicative data 2103 is a gradient data triplet about each pixel. 
Moreover, it has 160 signal lines 2101 for outputting liquid crystal driver voltage. 

[0019] The latch address counter 2301 counts falling of the indicative-data incorporation clock 2111, 
and generates a latch signal. In addition, the indicative-data incorporation clock 2111 has come to be 
able to carry out a mask in the enable signal input EIOl. A latch signal is not generated when the enable 
signal input EIOl is high-level. Moreover, after counting the indicative-data incorporation clock 2111 40 
times, the enable signal output EI02 is made into a low level. In addition, since the indicative data for 4 
pixels can be incorporated at once as mentioned later, 40 counts are equivalent to incorporation of the 
indicative data for 160 (= 4x40) pixels. 

[0020] The latch circuit 2302 is divided into every 4-pixel 40 steps. This latch circuit 2302 incorporates 
the indicative data 21003 for drivers by 4 pixels to coincidence synchronizing with the latch signal from 
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^ the l^tch address counter 2301 . 

[0021] The latch circuit 2303 consists of latch circuits for 160 pixels. A latch circuit 2303 latches the 
indicative data which the latch circuit 2302 incorporated synchronizing with the indicative-data latch 
clock 2104. And one-line time amount maintenance of this latched data is carried out. 
[0022] The level-shifter circuit 2304 decodes the indicative data which the latch circuit 2303 latched, 
and generates the select signal for choosing liquid crystal applied voltage. 

[0023] The liquid crystal drive circuit 2305 chooses one of the liquid crystal driver voltages 2306 whose 
eight kinds exist according to a select signal, and outputs it to X electrode of a liquid, crystal panel by 
making the this chosen electrical potential difference into applied voltage 2101. 
[0024] As stated above, the display action in a liquid crystal display is the repeat of the most latch 
actuation of the indicative data to the column circuit 2100. 

[0025] In addition to this, the horizontal direction of a liquid crystal panel is divided into two fields, and 
there is a thing of transmitting the indicative data for every field to coincidence in the drive method of a 
liquid crystal display, in this drive method, while it has two display memory and the indicative data is 
written in one side, an indicative data is read from the display memory of another side, and it is this 
reading **** — the indicative data is outputted to parallel. Such a technique is indicated by JP,1- 
1 13793.A, JP.2-126285,A, and JP.5-232898,A, for example. 
[0026] 

[Problem(s) to be Solved by the Invention] A liquid crystal panel is also asked for a highly minute display 
in current. In order to correspond to this, not only detailed-izing of a pixel pitch but the output pitch of 
a column circuit must be made detailed. This is because cascade connection which the column circuit 
mentioned above cannot be performed. Moreover, formation of small area of the column circuit itself, 
small pitchHzation of TAB which makes liquid crystal panel connection of the output of a column circuit, 
etc. must be attained. 

[0027] However, when TAB and a liquid crystal panel were made detailed, the alignment and the junction 
technique for the joint will take an advanced technique, and another problem that a production cost 
became high was produced. Therefore, the technique corresponding to the liquid crystal panel of a highly 
minute display was searched for, using the conventional liquid crystal drive circuit. 

[0028] It aims at offering the display controller which can respond to the liquid crystal panel which made 
the pixel pitch detailed, the conventional liquid crystal drive circuit being used for this invention. 
[0029] 

[Means for Solving the Problem] This invention is what was made in order to attain the above- 
mentioned purpose. As the 1st mode The liquid crystal panel of the active-matrix mold equipped with M 
Y electrodes and X electrode of N individual. The selection electrical-potential-difference terminal which 
is equipped with the function which generates a selection electrical potential difference, a non-choosing 
electrical potential difference, and two or more kinds of gradation electrical potential differences, and 
outputs the above-mentioned selection electrical potential difference. The power circuit equipped with 
the non-choosing electrical-potential-difference terminal which outputs the above-mentioned non- 
choosing electrical potential difference, and the gradation electrical-potential-difference terminal which 
outputs the above-mentioned gradation electrical potential difference, The column circuit which is 
equipped with n output terminals (n<N), chooses for this every output terminal corresponding to the 
data stream which was able to give separately either of the above-mentioned gradation electrical 
potential differences outputted from the above-mentioned power circuit, and outputs the this chosen 
gradation electrical potential difference from the output terminal concerned. The above-mentioned 
selection electrical potential difference to any one of the above-mentioned Y electrodes Moreover, a 
common means to impress the above-mentioned non-choosing electrical potential difference to other Y 
electrodes, A component classifies the above-mentioned X electrode into two or more groups who are n 
or less pieces, and chooses any one of these groups. X electrode switching means connected with the 
correspondence relation to which only X electrode belonging to the this selected group was beforehand 
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^ deteianined as the above-mentioned output terminal of the above-mentioned column circuit. The 

indicative data and the Horizontal Synchronizing signal are inputted from the outside at least. The liquid 
crystal display characterized by having the display controller outputted to the above-mentioned column 
circuit one by one for every assembly of the indicative data which corresponds mutually is offered. 
[0030] The 1st memory the above-mentioned display controller can remember the data for at least one 
line to be, The 2nd memory which can memorize the data for at least one line, and the write-in means 
which takes in the indicative data inputted from the outside and is written in the 1st memory of the 
above, or the 2nd memory. From the direction which has not been set as the activation object of the 
write-in actuation by the above-mentioned write-in means among the 1st memory of the above, and the 
2nd memory at the time A read-out means to begin to read the indicative data already stored in the 
memory concerned, and to output it one by one for every assembly of the indicative data which 
corresponds mutually. After the above-mentioned column circuit finishes outputting a gradation 
electrical potential difference to X electrode belonging to a certain group, selection of the above- 
mentioned group according to the above-mentioned X electrode switching means before starting the 
output of the gradation electrical potential difference corresponding to the next group's X electrode — 
this — with the selection directions means made to change so that the next group's X electrode and 
the output terminal of a column circuit may be connected It may be constituted including the control 
means to which the memory made into the object of write-in actuation of the above-mentioned 
indicative data based on the above-mentioned write-in means is made to be changed by turns between 
the 1 St memory of the above, and the 2nd memory of the above ignited by the above-mentioned 
Horizontal Synchronizing signal becoming effective. 

[0031] It is what is performed by the input from the outside of the above-mentioned indicative data 
being parallel. Receive only several pixel minutes which was able to define beforehand the indicative 
data inputted from the above-mentioned outside, and this beam indicative data with a receptacle is 
classified based on the group to whom X electrode with which the indicative data concerned 
corresponds belongs. It may have further a conversion means to output for this every classification, and 
the above-mentioned write-in means may write the indicative data which the above-mentioned 
conversion means outputs in the 1st memory of the above, or the 2nd memory of the above. 
[0032] The above-mentioned write-in means is what performs the above-mentioned write-in actuation 
synchronizing with the write-in clock generated separately. The above-mentioned read-out means The 
above-mentioned write-in clock is what performs the above-mentioned read-out synchronizing with the 
asynchronous read-out clock by which special generation is carried out. The above-mentioned control 
means The change of memory made into the write-in object of the above-mentioned indicative data 
based on the above-mentioned write-in means It may check having written in the indicative data for one 
screen, it may be made to perform instead of the above-mentioned Horizontal Synchronizing signal, and 
the 1st memory of the above and the 2nd memory of the above may be equipped with the storage 
capacity which can memorize the indicative data for the liquid crystal panel 1 above-mentioned screen. 
[0033] The common circuit which the above-mentioned common means is equipped with m output 
terminals (m<M), makes sequential selection of one of these output terminals, and outputs a non- 
choosing electrical potential difference for the selection electrical potential difference above-mentioned 
[ from the this chosen output terminal ] from other output terminals. While connecting with the 
correspondence relation to which only Y electrode which divides the above-mentioned Y electrode into 
two or more groups whose components are m or less pieces, and belongs to one of groups was 
alternatively determined as the above-mentioned output terminal of the above-mentioned common 
circuit beforehand It has Y electrode switching means which connects to the non-choosing electrical- 
potential-difference terminal of the above-mentioned power circuit Y electrode which is not connected 
with the above-mentioned common circuit at the time. The above-mentioned display controller it is the 
thing which makes selection of the above-mentioned group by the above-mentioned Y electrode 
switching means change every whenever the above-mentioned common circuit finishes choosing all 
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output terminals — it is desirable. 

[0034] As for the 1st memory of the above, and the 2nd memory of the above, being constituted 
possible [ modification of the storage capacity ] is more desirable. 

[0035] The liquid crystal panel of the active-matrix mold equipped with M Y electrodes and X electrode 
of N individual as the 2nd mode of this invention, The column circuit which outputs the gradation 
electrical potential. difference corresponding to the data stream which was equipped with n output 
terminals (n<N) and was separately given from this output terminal. A component classifies the above- 
mentioned X electrode into two or more groups who are n or less pieces, and chooses any one of these 
groups. X electrode switching means connected with the correspondence relation to which only X 
electrode belonging to the this selected group was beforehand determined as the above-mentioned 
output terminal of the above-mentioned column circuit. In the display controller used for the drive of the 
liquid crystal display which consisted of ****** The 1st memory which can memorize the data for at 
least one line, and the 2nd memory which can memorize the data for at least one line, The write-in 
means which takes in the indicative data inputted from the outside and is written in the 1st memory of 
the above, or the 2nd memory, From the direction which has not been set as the activation object of the 
write-in actuation by the above-mentioned write-in means among the 1st memory of the above, and the 
2nd memory at the time A read-out means to begin to read the indicative data already stored in the 
memory concerned, and to output it one by one for every assembly of the indicative data which 
corresponds mutually, After the above-mentioned column circuit finishes outputting a gradation 
electrical potential difference to X electrode belonging to a certain group, selection of the above- 
mentioned group according to the above-mentioned X electrode switching means before starting the 
output of the gradation electrical potential difference corresponding to the next group's X electrode — 
this — with the selection directions means made to change so that the next group's X electrode and 
the output terminal of a column circuit may be connected It carries out an opportunity [ the above- 
mentioned Horizontal Synchronizing signal becoming effective about the memory made into the object of 
write-in actuation of the above-mentioned indicative data based on the above-mentioned write-in 
means ]. The display controller characterized by being constituted including the control means made to 
be changed by turns between the 1 st memory of the above and the 2nd memory of the above is offered. 
[0036] 

[Function] The power circuit is outputting [ the selection electrical potential difference from a selection 
electrical-potential-difference terminal ] the gradation electrical-potential-difference terminal from a 
gradation electrical-potential-difference terminal for the non-choosing electrical potential difference 
from the non-choosing electrical-potential-difference terminal. 

[0037] X electrode switching means classified the above-mentioned X electrode into two or more 
groups who are n or less pieces, and the component has connected it with the correspondence relation 
to which only X electrode which chooses any one of these groups and belongs to the this chosen group 
was beforehand determined as the above-mentioned output terminal of the above-mentioned column 
circuit. 

[0038] A display controller is outputted to the above-mentioned column circuit one by one for every 
assembly of the indicative data which corresponds mutually. A display controller can be constituted as 
follows, for example. 

[0039] A write-in means takes in the indicative data inputted from the outside, and is writing it in the 
1st memory of the above, or the 2nd memory. Among the 1st memory and the 2nd memory, at the time, 
a read-out means is beginning to read the indicative data already stored in the memory concerned one 
by one for every assembly of the indicative data which corresponds mutually, and is outputting it from 
the direction which has not been set as the activation object of the write-in actuation by the above- 
, mentioned write-in means. The control means is making the memory made into the object of write-in 
actuation of the indicative data based on a write-in means changed by turns between the 1st memory of 
the above, and the 2nd memory of the above ignited by a Horizontal Synchronizing signal becoming 
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effeQtive at this time. Thereby, by turns, writing/read-out of every one line are performed in the 1st 
memory and 2nd memory, and an indicative data goes to them. It writes in or rearrangement is 
performed by specifying this address corresponding to each group, and going in the case of read-out. 
[0040] A column circuit outputs the gradation electrical potential difference which chose and this chose 
either of the gradation electrical potential differences for every output terminal corresponding to the 
data stream to which it is given from a display controller from the output terminal concerned, selection 
of the group according to X electrode switching means after finishing outputting a gradation electrical 
potential difference to X electrode with which a column circuit belongs to a certain group at this time, 
before the selection directions means of a display controller starts the output of the gradation electrical 
potential difference corresponding to the next group's X electrode — this — it is made to change so 
that the next group's X electrode and the output terminal of a column circuit may be connected 
Consequently, the gradation electrical potential difference which is outputting the column circuit then 
will be impressed to X electrode belonging to the group chosen at this time. 
[0041] In addition, when parallel, an indicative data is classified for every group according to a 
conversion means, and it is made for the input from the outside of an indicative data to make it output 
for this every classification with it. And a write-in means should just write the indicative data which a 
conversion means outputs in the 1st memory of the above, or the 2nd memory of the above, moreover, 
the clock with which a write-in means synchronizes and the clock with which a read-out means 
synchronizes — mutual — asynchronous ** — in a certain case, a control means checks having written 
in the indicative data for one screen for the change of memory made into the write-in object of the 
above-mentioned indicative data based on the above-mentioned write-in means, and is made to carry it 
out to it. And the 1 st memory and 2nd memory of the above are equipped with the storage capacity 
which can memorize the indicative data for the liquid crystal panel 1 above-mentioned screen. 
[0042] On the other hand, a common means impresses the above-mentioned non-choosing electrical 
potential difference to other Y electrodes for a selection electrical potential difference again any one of 
the Y electrodes. This common means can be constituted as follows, for example. A common circuit 
makes sequential selection of one of these output terminals, and is outputting the non-choosing 
electrical potential difference for the selection electrical potential difference above-mentioned [ from 
the this chosen output terminal ] from other output terminals. Y electrode switching means divides Y 
electrode into two or more groups whose components are m or less pieces, and connects it with the 
correspondence relation to which only Y electrode belonging to one of groups was alternatively 
determined as the above-mentioned output terminal of the above-mentioned common circuit 
beforehand. Moreover, Y electrode which is not connected with the above-mentioned common circuit at 
the time is connected to the non-choosing electrical-potential-difference terminal of the above- 
mentioned power circuit. And a display controller makes the selection situation by the above-mentioned 
Y electrode switching means change every, whenever a common circuit finishes choosing all output 
terminals. 
[0043] 

[Example] The example of this invention is explained using a drawing. 

[0044] The 1st example of this invention is explained using drawing 6 from drawing 1 . 

[0045] the column circuit 110 for driving X electrode of a liquid crystal panel 101 and a liquid crystal 

panel 101 as the liquid crystal display of this example is shown in drawing 1 , the common circuit 1 12 for 

driving Y electrode of a liquid crystal panel 101 , the display controller 102 that operates the column 

circuit 1110 and the common circuit 112 according to various signals, an indicative data. etc. which are 

inputted from the outside, and a power circuit 109 — since — it is constituted. Naturally, these are 

connected by the signal lines 103, 104, 105, 106,108,127,122-125 for delivering and receiving various 

signals etc., and buses 111, 113, and 115,126,117,107. Furthermore, in this example, connection between 

a liquid crystal panel 101 and the column circuit 110 is made through the switch groups 118-121 which 

operate according to the directions from the display controller 102. This example is characterized 
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[ greatest ] by to have formed these switch groups 1 18-121 and the display control corresponding to 
this. 

[0046] In addition, since correspondence relation between an explanatory note and a drawing is made 
intelligible in the following explanation, the number of the signal line concerned and a bus may be 
attached and the signal delivered and received through these signal lines or a bus may be called. For 
example, suppose that the indicative data inputted through a bus 107 is called an indicative data 107. 
The same is said of explanation of other examples. 

[0047] A liquid crystal panel 101 is the thing of the active-matrix -mold which constitutes a matrix from 
320 X electrodes and 240 Y electrodes, and has a switching element at the intersection. 
[0048] The display controller 102 generates the indicative data 126 and the various signals for displaying 
on a liquid crystal panel 101 based on the indicative data 107 and the various control signals which are 
inputted from the outside. There are Vertical Synchronizing signal 103. Horizontal Synchronizing signal 
104, the blank signal 105 that shows the scope of an indicative data, and a dot clock 106 in the control 
signal inputted from the outside. An indicative data 107 synchronizes with a dot clock 106. it is the 
sequence according to the display position on a screen, and is serial and is sent. 

[0049] The display controller 102 is generating and outputting the alternating current-ized signal 108, 
the column control signal 1 15, the common control signal 117, an indicative data 126, and the switch 
control signals 122-125 that control the switch groups 118-121 based on these control signals 103-106 
and an indicative data 107. 

[0050] The display controller 102 of this example rearranged this indicative data 107 corresponding to 
the connection relation between the switch group 118-121 grades, and is equipped with the function 
outputted as an indicative data 126. In this example, after rearranging an indicative data corresponding 
to there being four switch groups, it is dividing and outputting to four groups. This group division is 
performed by classifying the display position on a screen according to the system of residues of 4. This 
responds to the connection relation between each switch groups 1 18-121 and X electrode following the 
system of residues of 4. Within each group, a display position is more previously outputted by the thing 
in left-hand side. The detail of this display controller 102 and this rearrangement is explained a back 
forge fire. 

[0051] A power circuit 109 is for generating the various electrical potential differences (the 
counterelectrode electrical potential difference 1 27, the gradation electrical potential difference 111, 
selection / non-choosing electrical potential difference 113) impressed to a liquid crystal panel. The 
gradation electrical potential difference 1 1 1 is generated synchronizing with the alternating current-ized 
signal 108, and is supplied to the column circuit 110. There are a thing of straight polarity and a thing of 
negative polarity in this gradation electrical potential difference 1 1 1 to the counterelectrode electrical 
potential difference 1 27. Selection / non-choosing electrical potential difference 1 1 3 is outputted to the 
common circuit 112. 

[0052] The column circuit 1 10 chooses either for every pixel among the gradation electrical potential 
differences inputted through the bus 111, and outputs what was this chosen from the output bus 114 
(output terminals s0-s80). This gradation electrical potential difference is then supplied only to 
predetermined X electrode made into the output bus 114 and switch-on by switch 118 above-mentioned 
groups 1 18-121. This column circuit 1 10 is having the operating state controlled by the column circuit 
control signal 115 which the display controller 102 outputs. 

[0053] The common circuit 1 1 2 outputs the selection electrical potential difference / non-choosing 
electrical potential difference inputted through a bus 1 13 to Y electrode of a liquid crystal panel 101 
through the output bus 116. This common circuit 1 12 is having the operating state controlled by the 
common circuit control signal 117 which the display controller 102 outputs. 

[0054] The switch groups 1 18-121 are for changing suitably the connection relation between the output 
terminals s0-s80 which constitute the output bus 1 14 of the column circuit 110, and X electrode 
(electrodes x0-x319) of a liquid crystal panel 101. Each switch groups 1 18-121 consist of 80 switches. 
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„ respectively. The electrodes x0-x319 of a liquid crystal panel 101 are divided into four groups by 
classifying the location from left-hand side according to the regulation (this example 4 system of 
residueses) which was able to be defined beforehand. The switch groups 1 18-121 connect only X 
electrode belonging to one of groups with the output bus 1 14 of a column circuit suitably by changing an 
ON/OFF condition according to the directions from control signals 122-125, respectively. Here, the 
switch belonging to the 1st switch group 1 18 is called a switch 1-1, a switch 1-2, — , a switch 1-80 
sequentially from left-hand side. The switch belonging to the 2nd switch group is called a switch 2-1, a 
switch 2-2, — . a switch 2-80. The concrete ****** relation of the output terminals sO-s80 which adopt 
the way of calling with the same said of the switch belonging to the 3rd switch group 120 and the 4th 
switch group 121, the switch groups 181-121, and electrodes x0-x319 and ** is as follows. The output 
terminal sO is connectable with an electrode x3 by the switch 4-1 with electrode x2 with an electrode x1 
and a switch 3-1 by the electrode xO and the switch 2-1 by the switch 1-1. Similarly, electrodes x4. x5, 
x6, and x7 and connection are possible for an output terminal si by the switch 1-2. 2-2. 3-2, and 4-2. 
Between output terminals s2-s80 and electrodes x8-x319 is connected with the same relation. 
[0055] Therefore, the gradation electrical potential difference outputted from output terminals s0-s80 
can be impressed to electrodes xO, x4, x8, x12, — , x316 by turning ON only the 1st switch group 1 18 
(switch 1-1 to 1-80), and turning OFF other switch groups 1 19,120.121. If only the 2nd switch group 119 
(switch 2-1 to 2-80) is turned ON, the gradation electrical potential difference similarly outputted from 
output terminals s0-s80 can be impressed to electrodes x1, x5, x9, x1 13. — . x317. The same is said of 
the 3rd switch group 120 (switch 3-1 to 3-80), and the 4th switch group 121 (switch 4-4 to 3-80). 
[0056] The condition (ON/OFF) of the 1st switch group 118 is changed by the 1st control signal 122 
which the display controller 102 outputs. The condition (ON/OFF) of the 2nd switch group 1 19 is 
changed by the 2nd control signal 123. The condition (ON/OFF) of the 3rd switch group 120 is changed 
by the 3rd control signal 124. The condition (ON/OFF) of the 4th switch group 121 has composition 
changed by the 4th control signal 1 25. 

[0057] Next, the display controller 102 is further explained to a detail using drawing 2 . The display 
controller 102 is constituted including the clock control section 201. the memory system control bus 
202. the memory control section 203, the memory control bus 204, the memory control bus 205. the bus 
control line 206, memory 207, memory 208. the data bus 209,210, the bus selector 211. and the latch 
circuit 21 3. 

[0058] The clock control section 201 generates the alternating current-ized signal 108, the column 
control signal 115, the common control signal 117. and the switch control signals 122-125 based on 
Vertical Synchronizing signal 103, Horizontal Synchronizing signal 104, the blank signal 105, and a dot 
clock 106. Furthermore, the clock control section 201 is also generating the memory system control 
signal 202 and the latch clock 214 which control the inside of the display controller 102. 
[0059] The memory system control signal 202 is constituted including the read-out clock. The latch 
clock 214 synchronizes with the data transfer clock in the column control bus 1 15. Moreover, the data 
transfer clock in below-mentioned drawing 4 and drawing 6 and the output clock are contained in the 
column control signal 115. Moreover, FLM in drawing 6 and the Rhine signal are included in the common 
control signal 117. 

[0060] The memory control sections 203 are the writing of the data to memory 207,208 / thing for 
reading and controlling the condition of the bus selector 211. Therefore, the memory control section 203 
generates the memory control signal 204,205 which synchronized with the memory system control signal 
202, and is outputting it to each memory 207,208. The write enable signal in drawing 3 which makes 
memory 207,208 the condition which can be written in, and the lead enable signal made into the 
condition which can be read and the address signal which writes in data and specifies the address are 
contained in the memory control signal 204,205. 

[0061] Furthermore, the memory control section 203 is outputting the bus control signal 206 to the bus 
selector 21 1. The memory control section 203 makes the bus control signal 206 a "low", when 
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.4 performing the writing to memory 207, performing the bus control signal 206 to "yes' and writing in 
memory 208 on the other hand. 

[0062] Memory 207 and memory 208 have the storage capacity which can memorize the indicative data 
for one line, respectively. The writing of the data to this memory 207 and 208 and read-out are made 
through a data bus 209 and a data bus 210. 

[0063] Rearrangement of an above-mentioned indicative data has composition performed in connection 
with storing of the indicative data to this memory 207 (or 208), and read-out. 

[0064] The bus selector 211 is for choosing either of the memory 207.208 and writing in an indicative 
data 107. Moreover, either memory 207 or the memory 208 is chosen, the indicative data stored in the 
selected memory concerned is read, and it outputs to a latch circuit 213 as an indicative data 212. 
[0065] When the bus control signal 206 is "yes", the bus selector 21 1 changes the output bus 212 and a 
data bus 210 into a connection condition for the display data bus 107 and a data bus 209 again. On the 
other hand, when the bus control signal 206 is 'low", the output bus 212 and a data bus 209 are 
connected for the display data bus 107 and a data bus 210 again. 

[0066] A latch circuit 213 stores an indicative data 212 temporarily according to the latch clock 214. 
The latch circuit 213 has composition outputted to the column circuit 1 10 by making the this memorized 
data into the indicative-data signal 126 after this. 

[0067] The "selection electrical-potential-difference terminal", the "non-choosing electrical-potential- 
difference terminal", and the "gradation electrical-potential-difference terminal" which are said in a 
claim are equivalent to the terminal with which a power circuit 109 outputs a selection electrical 
potential difference, a non-choosing electrical potential difference, and a gradation electrical potential 
difference and the signal line connected to this, and a bus in this example. "X electrode switching 
means" is equivalent to the switch groups 11 8-1 21. Moreover, the group who divided X electrode is 
specified by whether it connects with which switch group. 

[0068] The "1st memory" and the "2nd memory" are equivalent to memory 207 and memory 208 in this 
example. "A write-in means" and a "read-out means" are realized in the bus which connects the clock 
control section 201. the memory control section 202, the bus selector 21 1, and these cooperating 
closely, and operating. The "control means" whose "selection directions means" is a thing equivalent to 
a clock 201 is realized in the memory control section 202, the clock control section 201, and the bus 
selector 211 cooperating and operating. 

[0069] Actuation of the liquid crystal display of this example is explained. 

[0070] First, actuation of the display controller 102 and the column circuit 110 is explained using 
drawing 2 thru/or drawing 5 . Here, the case where the indicative data stored in memory 208 is read in 
parallel to this is explained, writing the indicative data 107 inputted from the outside in memory 207. 
[0071] The blank signal 105 is set to the low level which means "it is effective." Then, the memory 
control circuit 203 makes the bus control signal 206 "yes." Moreover, while it can come, simultaneously 
the memory control section 203 "confirms" the write enable signal in the memory control signal 204, the 
address which stores the data concerned is specified. 

[0072] Then, the bus selector 21 1 outputs an indicative data 107 to memory 207 because the bus 
control signal 206 became "yes." In response, memory 207 stores the indicative data concerned in the 
address specified in the memory control signal 204. 

[0073] In this case, if the data which it is going to write in are the first data (0th data), the memory 
control circuit 203 will specify address"0." The address 80 is specified to the following data (1st data). 
Furthermore, to the 2nd data inputted into this degree, the address 240 is specified for the address 1 60 
to the 3rd data. The 4th data specify the address 1. To the 5th data, the address 241 is specified [ the 
address 81 ] for the address 161 to the 7th data to the 6th data. That is. after shifting each group's 
start address 80 or more, the address is incremented one time every [ 1 ] in each groove. 
[0074] By addressing in this way, the data outputted to X electrode through the 1st switch group 118 
will be stored in the field from the address 0 to the address 79 as shown in drawing 5 R> 5. Moreover. 
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the data outputted through the 2nd switch group 119 will be stored in the field to the addresses 80-159. 

Similarly, in the addresses 160-239, the data corresponding to the 4th switch group 121 in the data 

corresponding to the 3rd switch group 120 are stored in the addresses 240-319 again. 

[0075] In parallel to write-in actuation of the indicative data to the memory 207 described above, the 

output to the latch circuit 213 of the data stored in memory 208 is also performed. 

[0076] In drawing 3 , if Horizontal Synchronizing signal 104 becomes "effective", the clock control 

section 201 will output 80 read-out clocks in the memory control signal 202 (not shown) at a time. 

[0077] Moreover, the memory control section 203 specifies the address which reads data in the memory 

control signal 205 synchronizing with this read-out clock. Sequential increment of the assignment of the 

address in this case shall be carried out every [ 1 ] from the address 0. 

[0078] Then, the indicative data corresponding to the 1st switch group 1 18 is outputted to the beginning 
through the bus selector 21 1 to a latch circuit 213 from memory 208. Then, the sequential output of the 
data corresponding to the 2nd switch group 119. the 3rd switch group 120, and the 4th switch group 121 
is carried out. 

[0079] A latch circuit 213 memorizes the outputted data synchronizing with the latch clock 214. A latch 
circuit 213 continues outputting the latched data to the display data bus 126 until the following latch 
clock 214 becomes effective. 

[0080] After outputting 80 read-out clocks, the clock control section 201 "confirms" the output clock 
contained in the column control signal 1 15. In addition, this output clock is for directing the timing which 
outputs a gradation electrical potential difference to the column circuit 110. Moreover, in the clock 
control section 201. in parallel to this, other switch groups turn ON at OFF the switch group to which 
the data currently outputted as an indicative data 126 correspond then with the switch control signals 
122-125 again. For example, if the indicative data 126 at that time is a thing (it sets to drawing 5 and 
they are the addresses 80-159) corresponding to the 1st switch group 118. the 1st switch group 118 will 
be turned ON and the 2nd. 3rd, and 4th switch group 1 19,120,121 will be turned OFF. By this, the 
column circuit 110 will output the gradation electrical potential difference corresponding to the 
indicative-data signal 126 at that time only to a period until the following output clock becomes 
effective, and predetermined X electrode. In addition, since the column circuit 110 finishes outputting 
the gradation electrical potential difference corresponding to a front indicative data, the timing of the 
output of the switch control signals 122-125 will not be especially limited, if it is until it starts the 
output of the gradation electrical potential difference of the next ************. It does not matter even 
if it is after starting the output of the gradation electrical potential difference of an indicative data made 
into the purpose depending on the case. What is necessary is suitably, just to set up in accordance with 
the property of an actual each part circuit etc. 

[0081] While the gradation electrical potential difference is impressed to X electrode (electrodes xO, x4, 
x8, — , x316) through the 1st switch group 118. the data (it sets to drawing 5 and they are the 
addresses 80-159) corresponding to the 2nd switch group 1 19 are read from memory 208. After this, 
similarly, while the gradation electrical potential difference is outputted through the 2nd switch group 
119 Data corresponding to the 3rd switch group 120 (in drawing 5 ) While the gradation electrical 
potential difference is further outputted for read-out of the addresses 160-239 through this 3rd switch 
group 120, read-out of the data (it sets to drawing 5 and them are the addresses 240-319) 
corresponding to the 4th switch group 121 is performed. The 4th control signal 125 is made into an 
invalid before the common circuit 1 1 2 chooses the following Y electrode. Thus, the writing to the 
memory 207 of an indicative data 1 07 and the output of the indicative data 1 26 from memory 208 finish 
by one line. 

[0082] Then, if following Horizontal Synchronizing signal 104 becomes effective, an indicative data 107 
will be shortly written in memory 208. And the indicative data of the following line is read from memory 
207. Thus, by repeating read-out / write-in actuation by turns between memory 207,208. from the 
display controller 102. it is late for an indicative data 107 during 1 level period, and the indicative data 
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1 26 Ls outputted. 

[0083] By repeating the above actuation, the gradient electrical potential difference corresponding to an 
indicative data is outputted to a liquid crystal panel 101 one by one. 

[0084] Next, actuation of the common circuit 112 is explained using drawing 1 and drawing 6 . 
[0085] If the Rhine signal which directs the change of the first line marker (it abbreviates to "FLM" 
hereafter) which shows the first Rhine among the common control signals 1 1 7, and selection Rhine like 
drawing 6 becomes effective, the common circuit 112 will output a selection electrical potential 
difference to an electrode yO through the output bus 116. On the other hand, a non-choosing electrical 
potential difference is outputted to other Y electrodes (here electrodes y1-y239). Then, only the 
switching element of an electrode yO will be in switch-on. Consequently, the gradation electrical 
potential difference currently then impressed to X electrode is impressed only to the pixel of the line 
corresponding to an electrode yO. 

[0086] If the Rhine signal becomes effective next time, the common circuit 112 will output a selection 
electrical potential difference to an electrode y1 shortly. A non-choosing electrical potential difference 
is outputted to an electrode yO and electrodes y1-y239. Thereby, the gradation electrical potential 
difference currently then impressed to X electrode is impressed only to the pixel of the line 
corresponding to an electrode y1. The display for one screen completes this actuation because even an 
electrode y239 repeats. Then, the display controller 102 confirms FLM and outputs a sequential 
selection electrical potential difference from an electrode yO again. 

[0087] As mentioned above, it enables the liquid crystal display of this example to perform the display 

corresponding to an indicative data by repeating the described actuation, 

[0088] The 2nd example of this invention is explained using drawing 10 from drawing 7 . 

[0089] The points performed by the input of the indicative data to a display controller and .the output of 

this example of the indicative data from a display controller being parallel differ in an example 1. In 

addition, the following explanation may be given focusing on difference with an example 1, and 

explanation may be omitted about the same functional division. 

[0090] An outline is explained first. 

[0091] the column circuit 704 for driving X electrode of a liquid crystal panel 701 and a liquid crystal 
panel 701 as the liquid crystal display of this example is shown in drawing 7 . the common circuit 112 for 
driving Y electrode of a liquid crystal panel 701, the display controller 702 that operates the column 
circuit 704 and the common circuit 1 12 according to the indicative data inputted from the outside, and a 
power circuit 109 — since — it is constituted. Moreover, between the column circuit 704 and X 
electrode of a liquid crystal panel 701, it has the same configuration as the switch groups 1 18-121 in an 
example 1, and the switch groups 707-710 are formed in it. Naturally, these and below-mentioned each 
part are connected by the signal line for delivering and receiving various signals etc., and the bus. 
[0092] A liquid crystal panel 701 is the thing of the active-matrix mold of 960 pixel x240 line. 
[0093] Vertical Synchronizing signal 103, Horizontal Synchronizing signal 104. the blank signal 105, the 
dot clock 106, and the indicative data 703 are inputted into the display controller 702. The display 
controller 702 is generating and outputting the alternating current-ized signal 108, the column control 
signal 1 15, the common control signal 1 17, an indicative data 705, and the switch control signals 122- 
125 that control the switch groups 707-710 based on these inputs. 

[0094] Synchronizing with a dot clock 106, as for the indicative data 703 in this example, 3 pixels is 
transmitted to coincidence (parallel). The display controller 702 rearranges this indicative data 703 into 
the sequence corresponding to each switch groups 707-710, and is outputting it to the column circuit 
1 10 by making this into an indicative data 705. 3 pixels is sent to coincidence also for the indicative data 
705 at parallel. Naturally the display data bus 703,705 is a thing corresponding to this. 
[0095] The column circuit 704 memorizes an indicative data 705, is outputting the gradation electrical 
potential difference corresponding to the this memorized indicative data from the output bus 706 
synchronizing with the output clock in the column control signal bus 115, and makes the display to a 
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liquid crystal panel 701 perform. The column circuit 704 of this example can memorize the indicative 
data 705 to which the amount of 3 pixels collect into, and it is sent at a time. Since the column circuit 
704 is equipped with the output of 240 pieces, this column circuit 704 is repeating this storage actuation 
80 times, and it has memorized the indicative data for 240 outputs. 

[0096] About the common circuit 1 12 and a power circuit 109, since it is the same as that of an example 
1, explanation is omitted. 

[0097] Next, the display controller 702 is further explained to a detail using drawing 8 R> 8. 
[0098] The display controller 702 is constituted including the output bus 812 of the data bus 809,810 of 
memory 807 and 808 and memory 807,808 with which the clock control section 201, the memory control 
section 801, the latch clock bus 802, the data latch circuit 803, a bus 804, the memory control signal 
bus 805,806, and each can memorize the indicative data for one line, the bus selector 81 1, and the bus 
selector 812, the data latch circuit 813. and the bus control signal line 206 as shown in drawing 8 . 
. [0099] The memory control section 801 is generating the latch clock 802 and the memory control 
signals 805 and 806 based on the memory system control signal 202 supplied from the clock control 
section 201. And it passes through the latch clock 802 data latch circuit 803, and it is outputting the 
memory control signal 805.806 to memory 807,808. The latch clock 802 specifies the timing of 
incorporation of the indicative data 705 based on the data latch circuit 803, and the signal which 
synchronized with the dot clock 106 is included. The memory control signals 805 and 806 are 
constituted including the signal for specifying and changing the operating state (read-out/writing) of 
memory 807 and 808, respectively, the clock for specifying the timing of read-out/writing, and the 
address that performs read-out/writing. 

[0100] The data latch circuit 803 is for rearranging the indicative data 703 inputted by parallel every 3 
pixels corresponding to the switch groups 707-710. This data latch circuit 803 is outputting the 
indicative data after standing in a line and changing from the output bus 804. The data latch circuit 803 
is further explained to a detail using drawing 9 after this. The "conversion means" said in a claim is 
equivalent to this data latch circuit 803 in this example. 

[0101] Memory 807.808 can store the indicative data for one line, respectively. The operating state 
(writing/readout) is changed by the memory control signal 805,806 into which this memory 807.808 is 
inputted from the memory control section 801. Moreover, I/O of an indicative data is performed through 
a data bus 809.810. 

[0102] Storing of the indicative data 804 to memory 807.808 is performed synchronizing with the clock 
in the memory control signal 805,806. Moreover, read-out of the indicative data from memory 807.808 
has composition performed synchronizing with the read-out clock of the memory control signal 805.806. 
[0103] The bus selector 811 is for changing the connection relation between the output bus 804. the 
output bus 812, a data bus 809, a data bus 810, and ** according to the bus control signal 206. That is, 
in reading an indicative data from memory 808 while an indicative data 804 is stored in memory 807, it 
connects the output bus 812 and a data bus 810 for the output bus 804 and a data bus 809 again. On 
the contrary, from memory 807, while an indicative data 804 is stored in memory 808, in reading an 
indicative data, it connects the output bus 81 12 and a data bus 809 for the output bus 804 and a data 
bus 810 again. 

[0104] A latch circuit 813 latches the indicative data read from memory 807 (or 808) through the output 
bus 812, and outputs it as an indicative data 705. The latch is performed according to the latch clock 
214. The output of an indicative data 705 is performed synchronizing with the data transfer clock 
contained in the column circuit control signal 1 1 5. 

[0105] The data latch circuit 803 is further explained to a detail using drawing 9 . 

[0106] The data latch circuit 803 consists of latch circuits 901-904, latch circuits 910-913, output 

buses 905-908, output buses 914-917, and a data selector 918. 

[0107] Latch circuits 901-904 and latch circuits 910-913 can latch the indicative data for 3 pixels at a 
time. Each output bus 905-908 and the output buses 914-917 to an output of the latched data is 
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. possible for these. 

[0108] The data selector circuit 918 chooses a predetermined thing out of the indicative data outputted 
through the output buses 914-917, and outputs it by making this into an indicative data 804 
synchronizing with the latch clock 802. This selection is performed in sequence from which an indicative 
data 804 becomes a thing corresponding to the switch groups 707-710. The sequence of this selection 
is specified in fact with the latch clock 802 which the memory control section 801 outputs. The detail of 
this assignment is performed in explanation of operation. 

[0109] Actuation of this example is explained using drawing 7 - drawing 10 . Explanation here is given 
centering on the display controller 702. 

[01 10] In drawing 8 , an indicative data 703 is sent to the display controller 702 synchronizing with a dot 
clock 106. Then, the data latch circuit 803 latches the indicative data for 4 times, i.e., 12 (3x4) pixel, for 
an indicative data 703 according to the latch clock bus 802. Furthermore, the indicative data for latched 
12 pixels is rearranged into the sequence corresponding to the switch groups 707-710, and the data 
latch circuit 803 outputs it as an indicative data 804. 

[0111] Every 3 pixels of indicative datas to which this indicative data 804 belongs to one certain switch 
group are gathered. That is, the 3-pixel partial output only of the data corresponding to the 1st switch 
group 707 is carried out to the beginning. Then, the 3-pixel partial output only of the data corresponding 
to the 2nd switch group 708 is carried out. After this, only every 3 pixels only of data corresponding to 
the 3rd switch group and the 4th switch group are outputted similarly, respectively. In addition, actuation 
of the data latch circuit 803 is further explained to a detail after this using drawing 9 and drawing 10 . 
[0112] This indicative data 804 is stored in either among memory 807 and memory 808. If the bus 
control signal 206 is a "low", the bus selector 81 1 makes switch-on the output bus 804 and the output 
bus 809. Therefore, the indicative data 804 outputted from the data latch circuit 803 at this time is 
written in memory 807. When the bus control signal 206 is "yes", the indicative data 804 outputted at 
this time is written in memory 808. 

[0113] Corresponding to each switch groups 707-710, the memory control section 801 specifies the 
address which writes in data. For example, since the first data for 3 pixels are a thing corresponding to 
the 1 St switch group 707, they specify the address 0. Since the continuing data for 3 pixels are a thing 
corresponding to the 2nd switch group 708, they specify the address 80. The address 240 is specified as 
the data corresponding to the 4th switch group 710 for the address 160 at the continuing data 
corresponding to the 3rd switch group 709. Since the liquid crystal panel of this example is equipped 
with 960 X electrodes, the initial value of the address assigned to each switch group needs to open or 
more 80 spacing. 

[01 14] In addition, in drawing 10 , the memory control section 801 confirms the write enable signal of the 
memory control signal 805 synchronizing with falling of 5 clock eye of a dot clock 106, after the blank 
signal 105 becomes effective. And it synchronizes with a dot clock 106 henceforth, and it is the 
condition (effective (low)/invalid (yes) is controlled.) of a write enable signal. By drawing 10 , the 
indicative data 804 was written in memory 807, and the situation in case read-out actuation described 
below to memory 808 is performed was shown. 

[01 15] In parallel to the above storing actuation, read-out of the indicative data from memory 808 and 

the transfer to the column circuit 704 are performed. 

[01 16] The address of the data to read is specified by the memory control signal 806 inputted from the 
memory control section 801. If Horizontal Syhchronizing signal 104 becomes effective, the memory 
control section 801 will carry out sequential increment of the this specified address from 0 to 79 
synchronizing with the read-out clock in the memory system control signal 202. The mask of this read- 
out clock is carried out after 80 clock output. The read data are outputted to the data latch circuit 813 
through the output bus 810, the bus selector 81 1, and the output bus 812. 

[01 17] The data latch circuit 813 latches this indicative data 812 according to the latch clock 214. Then, 
this is outputted to the column circuit 704 as an indicative data 705 synchronizing with the data transfer 
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clock in the column circuit control signal 115, 

[01 18] The column circuit 704 carries out the sequential storage of the indicative data 705. And if the 
output clock of the column control signal bus 115 becomes effective, a gradation electrical potential 
difference will be outputted to the output bus 706. 

[01 19] After an output clock becomes effective, a read-out clock becomes "effective" by 80 clocks 
again. The memory control section 801 makes the indicative data from address "80" to "159" read from, 
memory 808 at this time. After this, the same processing is repeated. 

[0120] By repeating the above read-out actuation, the gradation electrical potential difference 
corresponding to the indicative data for one line stored in memory 808 can be outputted. 
[0121] Next, actuation of the data latch circuit 803 is further explained to a detail using drawing 9 and 
drawing 10 . 

[0122] Here, in order to clarify the location displayed on a liquid crystal panel 701, it is made ****** 
which gives a number called n-m to an indicative data. When n divides 960 X electrodes (an electrode xO 

- electrode x959) every four sequentially from left-hand side, the field where the electrode with which 
the indicative data concerned is outputted belongs is the number which shows the field of what position 
it is from left-hand side, m is a number which shows in what position the electrode with which the 
indicative data concerned is outputted is located from left-hand side in the field. However, m shall begin 
from n andO. The location in the inside of the whole X electrode of the electrode with which a certain 
indicative-data n-m is outputted can be expressed with 3 n+m. In other words, indicative-data n-m is 
data outputted to Electrode x (3 n+m). For example, an indicative data 0-0 is an indicative data of the 
electrode xO of a liquid crystal panel 701. An indicative data 0-1 should be outputted to an electrode x1, 
and an indicative data 0-2 should be outputted to electrode x2. 

[0123] As for each part of the data latch circuit 803, the timing of operation is determined according to 
the latch clock 802. Five kinds of latch clocks (each is hereafter called "1st latch clock 5th latch 
clock") are contained in this latch clock 802. 

[0124] The 1st - the 4th latch clock are confirmed for every four cycle of a dot clock 106 as shown in 
drawing 10 . In an order from the 1st clock, these are jDehind in the one-cycle [ every ] phase of a dot 
clock 106. The 5th latch clock is made effective [ once ] for every four cycle of dot KURO@KKU 106. 
This 5th latch clock is behind the 4th latch clock in the phase by the half cycle of a dot clock 1 06. 
[0125] In drawing 10 , if the blank signal 105 becomes effective, synchronizing with falling of the 
beginning of a dot clock 106, the 1st latch clock will become effective. Then, a latch circuit 901 latches 
the indicative data 0-0 of the indicative datas 703 - an indicative data 0-2 synchronizing with this, this 

— then, a latch circuit 902 - a latch circuit 904 latch the indicative data for 1 2 pixels to an indicative 
data 1-0 to 3-2 similarly synchronizing with the 2nd latch clock - 4th latch clock. 

[0126] Latch circuits 901-904 output this latched indicative data at a time at latch circuits 910-914 
synchronizing with the 5th latch clock. Outputting latch circuits 910-914 is continued from the output 
buses 914-917 until it latches this and the 5th latch clock becomes "effective" next time. 
[0127] A data selector 918 chooses from latch circuits 901-904 only the indicative-data train (1 here 
the electrodes xO. x4, and x the indicative data 0-0, 1- which corresponded eight times two -2) 
corresponding to the 1st switch group 707 among the data for 12 pixels outputted to coincidence, and 
outputs it to the bus selector 81 1 by making this into an indicative data 804. The output in this case is 
performed synchronizing with the next 1 st latch clock. 

[0128] Then, a data selector 918 chooses only the indicative-data train corresponding to the 2nd switch 
group 708, and outputs it to the bus selector 81 1 by making this into an indicative data 804. The output 
in this case is performed synchronizing with the 2nd latch clock. A data selector 918 outputs the 
indicative data corresponding to the 4th switch group 710 for the indicative data corresponding to the 
3rd switch group 709 as an indicative data 804 like the following synchronizing with the 4th latch clock 
synchronizing with the 3rd latch clock. 

[0129] According to the 2nd example explained above, it is parallel, and it can respond to highly minute- 
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izatign of a liquid crystal panel, without changing column circuit 704 grade also to the indicative data 
inputted. 

[0130] The 3rd example of this invention is explained. 

[0131] As for this 3rd example, an asynchronous point differs [ the data reading clock from memory, and 
the data write-in clock to memory ] from the 2nd example mutually. 

[0132] The liquid crystal display of this example is constituted including a liquid crystal panel 701, the 
column circuit 704 for driving X electrode of a liquid crystal panel 701, the common circuit 112 for 
driving Y electrode of a liquid crystal panel 701, the display controller 1 101 that operates the column 
circuit 704 and the common circuit 112 according to the indicative data inputted from the outside, a 
power circuit 109, and the switch groups 707-710 as shown in drawing 1 1 . Furthermore, the display 
controller 1 101 is equipped with the oscillator 1 102 which supplies an external clock 1 103 in this 
example. This external clock 1103 is made into the radical of the read-out clock of the indicative data 
from memory as it is mentioned later. 

[0133] The external clock 1 103 into which the display controller 1 101 is inputted from an oscillator 1 102 
in addition to the various input signals 103,104,105,106 and an indicative data 703 is inputted as already 
stated. Based on these inputs, the display controller 1 102 generates an indicative data 705 and the 
various signals 115,122 - 125,108,117 grades, and is outputting them synchronizing with an external 
clock 1103. 

[0134] The detail of the display controller 1101 is explained using drawing 1 2 . 

[0135] The display controller 1101 is constituted including the clock control section 1201, the clock 
control section 1203, the memory control section 1205, the bus selector 1208, memory 1213 and 1214, 
the data latch circuit 803, and the data latch circuit 813 as shown in drawing 12 . Moreover, between 
these each part was connected and it has the various buses for performing transfer of data and a signal, 
and a signal line. In addition, in order to simplify drawing, in drawing 12 , the signals 1 15,122-125,108,1 17 
in drawing 1 1 are packed, and it is drawing as a signal 1 126. 

[0136] The clock control section 1201 generates the write-in control signal 1202 and the latch clock 
802 based on Vertical Synchronizing signal 103, Horizontal Synchronizing signal 104, the blank signal 105, 
and dot KURO@KKU 106. 

[0137] Vertical Synchronizing signal 103, Horizontal Synchronizing signal 104, and the write-in clock are 
contained in the write-in control signal 1202. Vertical Synchronizing signal 103 and Horizontal 
Synchronizing signal 104 are used in order that the memory control section 1205 may judge the data of 
how many lines an indicative data 804 is. A write-in clock is for an indicative data 804 to tell the 
memory control section 1205 about the effective time amount range. 

[0138] The clock control section 1203 generates the memory reading control signal 1204 which 
synchronized with the external clock 1103, a signal 1216, and the latch clock 214. 

[0139] The memory control section 1205 controls the writing of the data to memory 1213 and 1214, and 
read-out of the data from these. This memory control section 1205 has composition which generates 
the memory write-in control signal 1206 which synchronized with the dot clock 106, the memory reading 
control signal 1207 which synchronized with the external clock 1 103. and the bus control signal 206 
based on the write-in control signal 1 202 and the reading control signal 1 204. and outputs this to a 
selector 1208. 

[0140] The memory write-in control signal 1206 and the memory reading control signal 1207 consist of 
the lead enable signal, a write enable signal, an address signal, and a data signal, respectively (refer to 
drawing 13 ). A read-out enable signal is to show read-out completion. In addition, the bus control signal 
206 and the lead enable signal are outputted also to the clock control section 1203 through the bus 
1204. 

[0141] The data latch circuit 803 and the data latch circuit 813 have the same function as an example 2. 
[0142] Memory 1213 and 1214 is equipped with the capacity which can memorize the indicative data for 
******** 1 screen. The method of arrangement of the indicative data within memory 1213 and 1214 is 
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* the same as that of examples 1 and 2 fundamentally (refer to drawing 5 ). However, in this example, it is 
what has arranged the data of each Rhine side by side by the number of the scanning line of a liquid 
crystal panel (this example 240 duties) as it is shown in drawing 14 , in order to memorize data by one 
screen. Arrangement of such data is realized by the method of assignment of the address from the 
memory control section 1205. 

[0143] The bus selector 1208 changes the connection relation between a bus 804, a bus 1215, and a bus 

1211 and a bus 1212 according to the bus control signal 206. Moreover, the connection relation between 
the write-in control signal bus 1206, the read-out control signal bus 1207, and the memory control 
buses 1209 and 1210 is changed. 

[0144] When the bus control signal 206 of this bus selector 1208 is "yes", an indicative data 804 is 
written in memory 1213. and read-out of an indicative data is made to be performed froni memory 1214. 
That is. it writes in with the memory control bus 1209, and let the output bus 8804 and a data bus 121 1 
be switch-on for the control signal bus 1206 again. Furthermore, let the memory control bus 1210 and 
the memory-write-signals bus 1207 be switch-on for the output bus 1215 and the memory data bus 

1212 again. 

[0145] On the other hand, when the bus control signal 206 is a "low", an indicative data 804 is written in 
memory 1214, and read-out of an indicative data is made to be performed from memory 1213. That is. it 
writes in with the memory control bus 1210, and let the output bus 804 and a data bus 1212 be switch- 
on for the control signal bus 1 206 again. Furthermore, let the memory control bus 1 209 and the 
memory-write-signals bus 1207 be switch-on for the output bus 1215 and the memory data bus 121 1 
again. 

[0146] Actuation of this example is explained using drawing 13 . 

[0147] In drawing 1 1 , actuation of this example is the same as that of an example 2 except the 

alternating current-ized signal 1 08, the column control signal bus 1 1 5, the common control signal bus 

117. the 1st control signal 122, the 2nd control signal 123, the 3rd control signal 124, the 4th control 

signal 125, and an indicative data 705 being outputted synchronizing with an external clock 1103. 

Therefore, only the interior action of the display controller 1101 is explained here. 

[0148] The clock control sections 1201 and 1203 are outputting the various signals 802, 1202, 11204. 

214, and 1216 based on the signals 103. 104, 105. 106, and 1103 inputted from the outside. 

[0149] Moreover, the memory control section 1205 reads with the write-in control signal 1202. from the 

control signal 1204, generates the memory write-in control signal 1206 and the memory reading control 

signal 1207. and is outputting them to the selector 1208. Moreover, the bus control signal 206 is 

outputted to the selector 1 208. 

[0150] The data latch circuit 803 incorporates an indicative data 703 synchronizing with the latch clock 
802 inputted from the clock control section 1201, and after putting in order and changing this, it outputs 
it as an indicative data 804 corresponding to each switch groups 707-710. The detail of this 
rearrangement is the same as an example 2. The data for 3 pixels corresponding to one certain switch 
group are outputted as an indicative data 804 one by one for every switch group. 

[0151] The memory control section 1205 makes the indicative data 804 for one screen store in either of 
memory 1213 and memory 1214 by the selector 1208. Moreover, the indicative data for one screen is 
made to read from memory 1213 (or 1214), being outputted from the clock control section 1203, reading 
in parallel to this, and synchronizing with a clock. Read-out of this indicative data is performed like other 
examples from the memory of the direction where write-in actuation of data is not then performed. 
[0152] The data latch circuit 813 latches the indicative data read from memory 1213 (or 1214) 
synchronizing with the latch clock 214. And synchronizing with the transfer clock contained in the 
column control signal 115 ( drawing 1 2 signal 1216). an indicative data is outputted as an indicative data 
705. 

[0153] If read-out is completed, the memory control section 1205 will make the lead enable signal in the 
memory control signal 1 207 an invalid (this example "low"), as shown in drawing 1 3 . The clock control 
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section 1203 which received this lead enable signal stops the output of a read-out clock. 
[0154] The memory control section 1205 changes the condition (yes, /low) of the bus control signal 206 
as it is shown in drawing 13 . when read-out from storing in memory 1213 and memory 1214 of the 
indicative data for one screen is completed. 

[0155] Then, a selector 1208 will operate corresponding to this and the memory in which an indicative 
data 804 is stored, and the memory from which an indicative data is read will interchange next time. 
Moreover, the clock control section 1203 initializes oneself corresponding to the status change of the 
bus control signal 206. And it prepares for the display of degree screen and generation of a signal 1216 
is begun again. Furthermore, the clock control section 1203 resumes the output to the memory control 
section 1205 of a read-out clock. The memory control section 1205 which received this read-out clock 
reads an indicative data from address "0" one by one synchronizing with this read-out clock. 
[0156] being possible in the display to a liquid crystal panel 701, though the liquid crystal display of this 
example has two asynchronous clocks by repeating the above actuation — ** — it is carrying out. 
[0157] The 4th example is explained. 

[0158] This 4th example arranges the switch group which chooses the output of a common circuit 
between a common circuit and Y electrode of a liquid crystal panel, and the points which control this by 
the display controller differ in the example 1. About other points, it is the same as that of an example 1 
fundamentally. It is applied when this example has few outputs of a common circuit than the number of 
Rhine of a liquid crystal panel. 

[0159] The liquid crystal display of this example is explained using drawing 15 . 

[0160] Liquid crystal panel 101 the very thing is the same as that of an example 1. However, Y electrode 
which it has 240 is divided into two groups, and impression of its selection / non-choosing electrical 
potential difference is controlled by this example. Hereafter, Y electrode located in the field of a lower 
half on the other hand with the 1st common bus 1610 in Y electrode located in the field of the upper 
half in drawing 15 is called the 2nd common bus 161 1. 

[0161] The switch groups 1606-1609 are for changing the connection relation between Y electrode of a 
liquid crystal panel, the output bus 1 604 of the common circuit 1 603, and the non-choosing electrical- 
potential-difference signal line 1605 from a power circuit 109. 

[0162] The non-choosing electrical potential difference which a power circuit 109 generates is 
outputted even if it leads the non-choosing electrical-potential-difference signal line 1605 which 
branched and has come out of the middle of the scan electrical-potential-difference bus 1 13. This non- 
choosing electrical-potential-difference signal line 1605 is constituted possible [ the 2nd common bus 
161 1 and connection ] through the 4th switch group 1609 with the 1st common bus 1610 of a liquid 
crystal panel again through the above-mentioned 2nd switch group 1 607. 

[0163] Otherwise, the common circuit 1603 outputs a non-choosing electrical potential difference for a 
selection electrical potential difference to either among the output terminals y0-y119 which constitute 
the output bus 1604. It is directed by the common control signal 1602 inputted from the display 
controller 1601 whether to output a selection electrical potential difference from which output terminal. 
[0164] The output bus 1604 of the common circuit 1603 of this example is connectable with the 2nd 
common bus 1611 through the Ist common bus 1610 and the 3rd switch group 1608 through the 1st 
switch group 1606. 

[0165] The display controller 1601 is generating and outputting the common control signal 1602 for 
controlling the common circuit 1 603. Furthermore, it has composition which outputs the 1 st control 
signal 1612 for controlling the switch groups 1606-1609, and the 2nd control signal 1613. The clock 
control section 201 of drawing 2 is generating these control signals 1612 and 1613. The internal 
configuration of the display controller 1601 is the same as that of drawing 2 fundamentally. Naturally, the 
1st control signal 122 for controlling the switch groups 118-121 - the 4th control signal 125 are also 
outputted. 

[0166] The 1st switch group 1 606 and the 4th switch group 1 609 are turned ON, and, on the other hand. 
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.1 the display controller 1601 turns OFF the 2nd switch group 1607 and the 3rd switch group 1608. when 
impressing a selection electrical potential difference to either of the Y electrodes belonging to the 1st 
common bus 1610. Thereby, the output from the common circuit 1603 is impressed to the 1st common 
bus 1610, and the non-choosing voltage signal 1605 is impressed to the 2nd common bus 1611. On the 
contrary, in impressing a selection electrical potential difference to either of the Y electrodes belonging 
to the 2nd common bus 161 1, the 1st switch group 1606 and the 4th switch group 1609 are turned OFF, 
and, on the other hand, it turns ON the 2nd switch group 1607 and the 3rd switch group 1608. Thereby, 
the non-choosing voltage signal 1605 is impressed to the 1st common bus 1610, and the output from 
the common circuit 1603 is impressed to the 2nd common bus 161 1. 

[0167] "Y electrode switching means" said in a claim is realized by the switch groups 1606-1609. The 

"group" of Y electrode is equivalent to the 1st common bus 1610 and the 2nd common bus 1611. 

[0168] Actuation of this example is explained using drawing 15 and drawing 16 . 

[0169] Actuation of this example is fundamentally the same as the 1st example of the above except 

actuation of the common circuit 1603. Therefore, only actuation of the common circuit 1603 is explained 

here. 

[0170] "during the period which should choose either of the Y electrodes belonging to the 1st common 
bus 1610, and the display controller 1601 — the 1st control signal 1612 — it is effective" [ (yes) ] — 
moreover, let the 2nd control signal 1613 be an "invalid" (low). Consequently, the 1st switch group 1606 
and the 4th switch group 1 609 are turned on (switch-on), and, on the other hand, the 2nd switch group 
• 1607 and the 3rd switch group 1608 are turned off (cut off state). In this condition, the non-choosing 
electrical potential difference 1605 will be impressed to Y electrode with which the selection / non- 
choosing electrical potential difference 1604 which the common circuit 1603 outputs to Y electrode 
belonging to the 1st common bus 1610 belong to the 2nd common bus 161 1 on the other hand. The 
common circuit 1603 synchronizes with the Rhine signal the output terminal which outputs a selection 
electrical potential difference in the meantime, and is y0->y1->y2-> one by one... It is changing with - 
>y199 and is scanning within the limits of the 1st common bus 1610. 

[0171] the "display controller 1601 after the scan to Y electrode (electrodes yO-yl 19) belonging to the 
1st common bus 1610 finishes (that is, after choosing an electrode y199) — next time — the 2nd 
control signal 1613 — it is effective" [ (yes) ] — moreover, let the 1st control signal 1612 be an 
"invalid" (low). Consequently, the 1st switch group 1606 and the 4th switch group 1609 are turned off 
(cut off state), and, on the other hand, the 2nd switch group 1 607 and the 3rd switch group 1 608 are 
turned on (switch-on). In this condition, the selection / non-choosing electrical potential difference 
1 604 which the common circuit 1 603 outputs will be impressed to Y electrode with which the non- 
choosing electrical potential difference 1605 belongs to the 2nd common bus 161 1 on the other hand at 
Y electrode belonging to the 1st common bus 1610. Consequently, Y electrode with which the selection 
electrical potential difference which the common circuit 1603 outputs is impressed is y120->y121- 
>y122->... It will be changed one by one with ->y239. 

[0172] In addition, based on the timing of FLM and the Rhine signal, effective (yes) is performed and the 
display controller 1601 is making an invalid (low) change of the 1st control signal 1612 and the 2nd 
control signal 1613. In the example shown in drawing 1 6 , the common circuit 1603 outputs a selection 
electrical potential difference to an output terminal yO ignited by the Rhine signal becoming effective 
during the period when the FLM signal in the common control signal 1602 has become yes. It is a time of 
impressing a selection electrical potential difference to an electrode y120 that the common circuit 1603 
outputs a selection electrical potential difference to an output terminal yO next time, after the 120 clock 
partial output of the clock in the Rhine signal 1602 is carried out that is,. 

[0173] In this example, even when there are few output buses of the common circuit 1603 than the 
number of Y electrodes of a liquid crystal panel, an electrode yO to the electrode y239 of a liquid crystal 
panel can scan sequentially. 

[01 74] According to the 1st explained above - the 4th example, it can respond easily to highly minute- 
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. ization of a liquid crystal panel. Moreover, even when there is modification to which the number of pixels 
and the number of Rhine of a liquid crystal panel are made to increase, according to the increment, it 
can respond by making the . storage capacity of memory increase. 

[0175] When there are more effective datas of an indicative data than the number of displays of a liquid 
crystal panel, it is possible also for displaying on a liquid crystal panel only the field part as which it was 
beforehand determined of the display images. In order to realize this, the register which memorizes the 
coordinate value which shows the range of the image field displayed on a liquid crystal panel is prepared 
in a display controller. And what is necessary is to compare the display position of the inputted 
indicative data with the coordinate value stored in this register, and to memorize in memory only the 
indicative data about the image field specified in the register. If it does in this way, an aspect ratio can 
also display a different image from the liquid crystal panel. 

[0176] In the above-mentioned example, although rearranged at the time of the writing to the memory of 
an indicative data, it reads conversely and may be made to sometimes rearrange. For example, an 
indicative data is put in order and stored in the order which usually passed and was inputted at the time 
of writing. And what is necessary is just to increment the address every [ 4 ] at the time of read-out, in 
case a series of indicative datas corresponding to one certain switch group are read. In case the data 
corresponding to the 1st switch group are read, the addresses 0 and 4 and 8 — are specified. 
[0177] At this example, the display controller has been miniaturized by making it one LSI. 
[0178] 

[Effect of the Invention] It can respond to highly minute-ization of a liquid crystal panel, without making 
small the output pitch of a common circuit and column circuit which is a liquid crystal drive circuit 
according to this invention. 

[0179] Also when a write-in clock and a read-out clock are asynchronous clocks, it can respond by 
having the memory for one screen. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a suitable liquid crystal display controller to display 
indicative datas, such as a personal computer and a workstation, on a liquid crystal panel. 
[0002] 

[Description of the Prior Art] By the personal computer and workstation, the liquid crystal display is 
used widely. 

[0003] Hereafter, the configuration and actuation of a liquid crystal display are explained using drawings 
1717 , 18, and 19. Horizontal resolution gives explanation here taking the case of the case where the 
liquid crystal panel 640 pixels per each pixel of R, G, and B (a total of 1920 (= 640x3) pixels) and whose 
vertical definition are 480 lines is driven by the display controller (trade name" column circuit 
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♦ HD66310") by Hitachi. Ltd. in addition — the contents of this explanation — the Hitachi LCD driver LSI 
data book p of the Hitachi, Ltd. semi-conductor operation division issue — it is indicated by 661 and 
662. 

[0004] The indicative data 2401 and the synchronizing signal 2402 which synchronized with this are 
inputted into the driver control means 21 10 from the personal computer, the workstation, etc. as shown 
in drawing 1 7 . In addition, a dot clock, a Horizontal Synchronizing signal, and a Vertical Synchronizing 
signal are included in a synchronizing signal 2402. 

[0005] The data-conversion circuit 2120 within the driver control means 21 10 has changed the 
indicative data 2401 so that it may double with the interface of the column circuit 2100 mentioned later. 
And the data after this conversion are outputted as an indicative data 2103 for drivers (refer to drawing 
18). 

[0006] A frequency divider 2121 is carrying out dividing of the dot clock contained in the synchronizing 
signal 2402, and an indicative data generates the indicative-data incorporation clock 21 1 1 during an 
effective period, and it is outputting this (refer to drawing 18 ). 

[0007] Moreover, a delay circuit 2122 delays the Horizontal Synchronizing signal included in the 
synchronizing signal 2402, and is generating and outputting the indicative-data latch clock 2104 and the 
enable signal 2105 (refer to drawing 18 ). 

[0008] The indicative data 2103 for drivers and the indicative-data incorporation clock 2111 are 
outputted to the column circuit 2100 among these signals. On the other hand, the enable signal 2105 is 
outputted to the scan drive circuit 2131. Indicative-data latch KURO@KKU 2104 is outputted to both 
the column circuit 2100 and the scan drive circuit 2131. 

[0009] The column circuit 2100 incorporates the indicative data 2103 for drivers in falling of the 
indicative-data incorporation clock 2111. Here, since the column circuit HD 66310 by Hitachi. Ltd. 
currently used as a column circuit 2100 is what has a-160 output, it is carrying out 12-piece (= 
1920/160) use of HD66310 in this liquid crystal display. Hereafter, the column circuit 2100-1 to 2100-12 
is generically called the column circuit group 2130. The column circuit 2100 incorporates the indicative 
data 2103 for drivers, only when the enable signal input EIOl is a low level. 

[0010] Moreover, if this column circuit 2100 incorporates the indicative data for 60 pixels, the enable 
signal output EI02 will change from high level to a low level. And the enabling output signal EI02 of the 
column circuit 2100 located in left-hand at the enable signal input EI01 of each column circuit 2100 is 
inputted. In addition, the enable signal input EIOl is grounded about the column circuit 2100-1 located in 
a high-order end. In addition, the back explains the internal configuration of the column circuit HD 66310 
more concretely. 

[0011] If the column circuit 2100-1 completes incorporation for the indicative data 2103 for 160 pixels, 
the enabling output signal EI02 will change from high level to a low level. Then, the column circuit 2100- 
2 of the next step (right-hand) is enabling. And the column circuit 2100-2 concerned starts 
incorporation of an indicative data 2103 shortly. 

[0012] It incorporates 160 pixels of indicative datas at a time one by one from the column circuit 2100 
located in left-hand side similarly hereafter. 

[0013] And if it finishes incorporating the indicative data 2103 for drivers for one line, the column Cairo 
group 2130 will impress the display electrical potential difference corresponding to the indicative data 
concerned for one line to a liquid crystal panel 2132. 

[0014] On the other hand, the scan drive circuit 2131 is scanning vertical lines sequentially 
synchronizing with an enable signal 2105. 

[0015] The indicative data (data which the latch circuit 2303 mentioned later latches) which the column 
circuit 2100 outputs will be then displayed in Rhine chosen by the scan drive circuit 2131. 
[0016] In addition, the writing of data is performed even when an indicative data does not change for 
every Rhine. 

[0017] Next, the outline of the column circuit HD 66310 is explained using drawing 1 9 . 
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. [0015] It has the composition that this input indicative data 2103 for 4 pixels is parallel, and is inputted 
in the column circuit HD 66310. The input indicative data 2103 is a gradient data triplet about each pixel. 
Moreover, it has 160 signal lines 2101 for outputting liquid crystal driver voltage. 

[0019] The latch address counter 2301 counts falling of the indicative-data incorporation clock 21 1 1, 
and generates a latch signal. In addition, the indicative-data incorporation clock 2111 has come to be 
able to carry out a mask in the enable signal input EI01. A latch signal is not generated when the enable 
signal input EI01 is high-level. Moreover, after counting the indicative-data incorporation clock 2111 40 
times, the enable signal output EI02 is made into a low level. In addition, since the indicative data for 4 
pixels can be incorporated at once as mentioned later, 40 counts are equivalent to incorporation of the 
indicative data for 1 60 (= 4x40) pixels. 

[0020] The latch circuit 2302 is divided into every 4-pixel 40 steps. This latch circuit 2302 incorporates 
the indicative data 21003 for drivers by 4 pixels to coincidence synchronizing with the latch signal from 
the latch address counter 2301. 

[0021] The latch circuit 2303 consists of latch circuits for 160 pixels. A latch circuit 2303 latches the 
indicative data which the latch circuit 2302 incorporated synchronizing with the indicative-data latch 
clock 2104. And one-line time amount maintenance of this latched data is carried out. 
[0022] The level-shifter circuit 2304 decodes the indicative data which the latch circuit 2303 latched, 
and generates the select signal for choosing liquid crystal applied voltage. 

[0023] The liquid crystal drive circuit 2305 chooses one of the liquid crystal driver voltages 2306 whose 
eight kinds exist according to a select signal, and outputs it to X electrode of a liquid crystal panel by 
making the this chosen electrical potential difference into applied voltage 2101. 
[0024] As stated above, the display action in a liquid crystal display is the repeat of the most latch 
actuation of the indicative data to the column circuit 2100. 

[0025] In addition to this, the horizontal direction of a liquid crystal panel is divided into two fields, and 
there is a thing of transmitting the indicative data for every field to coincidence in the drive method of a 
liquid crystal display, in this drive method, while it has two display memory and the indicative data is 
written in one side, an indicative data is read from the display memory of another side, and it is this 
reading **** — the indicative data is outputted to parallel. Such a technique is indicated by JP.I- 
113793,A, JP.2-126285,A, and JP,5-232898.A. for example. 
[0026] 

[Problem(s) to be Solved by the Invention] A liquid crystal panel is also asked for a highly minute display 
in current. In order to correspond to this, not only detailed-izing of a pixel pitch but the output pitch of 
a column circuit must be made detailed. This is because cascade connection which the column circuit 
mentioned above cannot be performed. Moreover, formation of small area of the column circuit itself, 
small pitch-ization of TAB which makes liquid crystal panel connection of the output of a column circuit, 
etc. must be attained. 

[0027] However, when TAB and a liquid crystal panel were made detailed, the alignment and the junction 
technique for the joint will take an advanced technique, and another problem that a production cost 
became high was produced. Therefore, the technique corresponding to the liquid crystal panel of a highly 
minute display was searched for, using the conventional liquid crystal drive circuit. 

[0028] It aims at offering the display controller which can respond to the liquid crystal panel which made 
the pixel pitch detailed, the conventional liquid crystal drive circuit being used for this invention. 
[0029] 

[Means for Solving the Problem] This invention is what was made in order to attain the above- 
mentioned purpose. As the 1st mode The liquid crystal panel of the active-matrix mold equipped with M 
Y electrodes and X electrode of N individual. The selection electrical-potential-difference terminal which 
is equipped with the function which generates a selection electrical potential difference, a non-choosing 
electrical potential difference, and two or more kinds of gradation electrical potential differences, and 
outputs the above-mentioned selection electrical potential difference. The power circuit equipped with 
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. the Ron-choosing electrical-potential-difference terminal which outputs the above-mentioned non- 
choosing electrical potential difference, and the gradation electrical-potential-difference terminal which 
outputs the above-mentioned gradation electrical potential difference, The column circuit which is 
equipped with n output terminals (n<N), chooses for this every output terminal corresponding to the 
data stream which was able to give separately either of the above-mentioned gradation electrical 
potential differences outputted from the above-mentioned power circuit, and outputs the this chosen 
gradation electrical potential difference from the output terminal concerned. The above-mentioned 
selection electrical potential difference to any one of the above-mentioned Y electrodes Moreover, a 
common means to impress the above-mentioned non-choosing electrical potential difference to other Y ' 
electrodes, A component classifies the above-mentioned X electrode into two or more groups who are n 
or less pieces, and chooses any one of these groups. X electrode switching means connected with the 
correspondence relation to which only X electrode belonging to the this selected group was beforehand 
determined as the above-mentioned output terminal of the above-mentioned column circuit. The 
indicative data and the Horizontal Synchronizing signal are inputted from the outside at least. The liquid 
crystal display characterized by having the display controller outputted to the above-mentioned column 
circuit one by one for every assembly of the indicative data which corresponds mutually is offered. 
[0030] The 1st memory the above-mentioned display controller can remember the data for at least one 
line to be. The 2nd memory which can memorize the data for at least one line, and the write-in means 
which takes in the indicative data inputted from the outside and is written in the 1st memory of the 
above, or the 2nd memory, From the direction which has not been set as the activation object of the 
write-in actuation by the above-mentioned write-in means among the 1st memory of the above, and the 
2nd memory at the time A read-out means to begin to read the indicative data already stored in the 
memory concerned, and to output it one by one for every assembly of the indicative data which 
corresponds mutually. After the above-mentioned column circuit finishes outputting a gradation 
electrical potential difference to X electrode belonging to a certain group, selection of the above- 
mentioned group according to the above-mentioned X electrode switching means before starting the 
output of the gradation electrical potential difference corresponding to the next group's X electrode — 
this — with the selection directions means made to change so that the next group's X electrode and 
the output terminal of a column circuit may be connected It may be constituted including the control 
means to which the memory made into the object of write-in actuation of the above-mentioned 
indicative data based on the above-mentioned write-in means is made to be changed by turns between 
the 1 st memory of the above, and the 2nd memory of the above ignited by the above-mentioned 
Horizontal Synchronizing signal becoming effective. 

[0031] It is what is performed by the input from the outside of the above-mentioned indicative data 
being parallel. Receive only several pixel minutes which was able to define beforehand the indicative 
data inputted from the above-mentioned outside, and this beam indicative data with a receptacle is 
classified based on the group to whom X electrode with which the indicative data concerned 
corresponds belongs. It may have further a conversion means to output for this every classification, and 
the above-mentioned write-in means may write the indicative data which the above-mentioned 
conversion means outputs in the 1 st memory of the above, or the 2nd memory of the above. 
[0032] The above-mentioned write-in means is what performs the above-mentioned write-in actuation 
synchronizing with the write-in clock generated separately. The above-mentioned read-out means The 
above-mentioned write-in clock is what performs the above-mentioned read-out synchronizing with the 
asynchronous read-out clock by which special generation is carried out. The above-mentioned control 
means The change of memory made into the write-in object of the above-mentioned indicative data 
based on the above-mentioned write-in means It may check having written in the indicative data for one 
screen, it may be made to perform instead of the above-mentioned Horizontal Synchronizing signal, and 
the 1 st memory of the above and the 2nd memory of the above may be equipped with the storage 
capacity which can memorize the indicative data for the liquid crystal panel 1 above-mentioned screen. 
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[0033] The common circuit which the above-mentioned common means is equipped with m output 
terminals (m<M), makes sequential selection of one of these output terminals, and outputs a non- 
choosing electrical potential difference for the selection electrical potential difference above-mentioned 
[ from the this chosen output terminal ] from other output terminals, While connecting with the 
correspondence relation to which only Y electrode which divides the above-mentioned Y electrode into 
two or more groups whose components are m or less pieces, and belongs to one of groups was 
alternatively determined as the above-mentioned output terminal of the above-mentioned common 
circuit beforehand It has Y electrode switching means which connects to the non-choosing electrical- 
potential-difference terminal of the above-mentioned power circuit Y electrode which is not connected 
with the above-mentioned common circuit at the time. The above-mentioned display controller it is the 
thing which makes selection of the above-mentioned group by the above-mentioned Y electrode 
switching means change every whenever the above-mentioned common circuit finishes choosing all 
output terminals — it is desirable. 

[0034] As for the 1st memory of the above, and the 2nd memory of the above, being constituted 
possible [ modification of the storage capacity ] is more desirable. 

[0035] The liquid crystal panel of the active-matrix mold equipped with M Y electrodes and X electrode 
of N individual as the 2nd mode of this invention. The column circuit which outputs the gradation 
electrical potential difference corresponding to the data stream which was equipped with n output 
terminals (n<N) and was separately given from this output terminal, A component classifies the above- 
mentioned X electrode into two or more groups who are n or less pieces, and chooses any one of these 
groups. X electrode switching means connected with the correspondence relation to which only X 
electrode belonging to the this selected group was beforehand determined as the above-mentioned 
output terminal of the above-mentioned column circuit. In the display controller used for the drive of the 
liquid crystal display which consisted of ****** The 1 st memory which can memorize the data for at 
least one line, and the 2nd memory which can memorize the data for at least one line. The write-in 
means which takes in the indicative data inputted from the outside and is written in the 1st memory of 
the above, or the 2nd memory, From the direction which has not been set as the activation object of the 
write-in actuation by the above-mentioned write-in means among the 1st memory of the above, and the 
2nd memory at the time A read-out means to begin to read the indicative data already stored in the 
memory concerned, and to output it one by one for every assembly of the indicative data which 
corresponds mutually. After the above-mentioned column circuit finishes outputting a gradation 
electrical potential difference to X electrode belonging to a certain group, selection of the above- 
mentioned group according to the above-mentioned X electrode switching means before starting the 
output of the gradation electrical potential difference corresponding to the next group's X electrode — . 
this — with the selection directions means made to change so that the next group's X electrode and 
the output terminal of a column circuit may be connected It carries out an opportunity [ the above- 
mentioned Horizontal Synchronizing signal becoming effective about the memory made into the object of 
write-in actuation of the above-mentioned indicative data based on the above-mentioned write-in 
means ]. The display controller characterized by being constituted including the control means made to 
be changed by turns between the 1st memory of the above and the 2nd memory of the above is offered. 
[0036] 

[Function] The power circuit is outputting [ the selection electrical potential difference from a selection 
electrical-potential-difference terminal ] the gradation electrical-potential-difference terminal from a 
gradation electrical-potential-difference terminal for the non-choosing electrical potential difference 
from the non-choosing electrical-potential-difference terminal. 

[0037] X electrode switching means classified the above-mentioned X electrode into two or more 
groups who are n or less pieces, and the component has connected it with the correspondence relation 
to which only X electrode which chooses any one of these groups and belongs to the this chosen group 
was beforehand determined as the above-mentioned output terminal of the above-mentioned column 
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. circuit. 

[0038] A display controller is outputted to the above-mentioned column circuit one by one for every 
assembly of the indicative data which corresponds mutually. A display controller can be constituted as 
follows, for example. 

[0039] A write-in means takes in the indicative data inputted from the outside, and is writing it in the 
1st memory of the above, or the 2nd memory. Among the 1st memory and the 2nd memory, at the time, 
a read-out means is beginning to read the indicative data already stored in the memory concerned one 
by one for every assembly of the indicative data which corresponds mutually, and is outputting it from 
the direction which has not been set as the activation object of the write-in actuation by the above- 
mentioned write-in means. The control means is making the memory made into the object of write-in 
actuation of the indicative data based on a write-in means changed by turns between the 1st memory of 
the above, and the 2nd memory of the above ignited by a Horizontal Synchronizing signal becoming 
effective at this time. Thereby, by turns, writing/read-out of every one line are performed in the 1 st 
memory and 2nd memory, and an indicative data goes to them. It writes in or rearrangement is 
performed by specifying this address corresponding to each group, and going in the case of read-out. 
[0040] A column circuit outputs the gradation electrical potential difference which chose and this chose 
either of the gradation electrical potential differences for every output terminal corresponding to the 
data stream to which it is given from a display controller from the output terminal concerned, selection 
of the group according to X electrode switching means after finishing outputting a gradation electrical 
potential difference to X electrode with which a column circuit belongs to a certain group at this time, 
before the selection directions means of a display controller starts the output of the gradation electrical 
potential difference corresponding to the next group's X electrode — this — it is made to change so 
that the next group's X electrode and the output terminal of a column circuit may be connected 
Consequently, the gradation electrical potential difference which is outputting the column circuit then 
will be impressed to X electrode belonging to the group chosen at this time. 
[0041] In addition, when parallel, an indicative data is classified for every group according to a 
conversion means, and it is made for the input from the outside of an indicative data to make it output 
for this every classification with it. And a write-in means should just write the indicative data which a 
conversion means outputs in the 1 st memory of the above, or the 2nd memory of the above, moreover, 
the clock with which a write-in means synchronizes and the clock with which a read-out means 
synchronizes — mutual — asynchronous ** — in a certain case, a control means checks having written 
in the indicative data for one screen for the change of memory made into the write-in object of the 
above-mentioned indicative data based on the above-mentioned write-in means, and is made to carry it 
out to it. And the 1 st memory and 2nd memory of the above are equipped with the storage capacity 
which can memorize the indicative data for the liquid crystal panel 1 above-mentioned screen. 
[0042] On the other hand, a common means impresses the above-mentioned non-choosing electrical 
potential difference to other Y electrodes for a selection electrical potential difference again any one of 
the Y electrodes. This common means can be constituted as follows, for example. A common circuit 
makes sequential selection of one of these output terminals, and is outputting the non-choosing 
electrical potential difference for the selection electrical potential difference above-mentioned [ from 
the this chosen output terminal ] from other output terminals. Y electrode switching means divides Y 
electrode into two or more groups whose components are m or less pieces, and connects it with the 
correspondence relation to which only Y electrode belonging to one of groups was alternatively 
determined as the above-mentioned output terminal of the above-mentioned common circuit 
beforehand. Moreover, Y electrode which is not connected with the above-mentioned common circuit at 
the time is connected to the non-choosing electrical-potential-difference terminal of the above- 
mentioned power circuit. And a display controller makes the selection situation by the above-mentioned 
Y electrode switching means change every, whenever a common circuit finishes choosing all output 
terminals. 
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. [004G] 

[Example] The example of this invention is explained using a drawing. 

[0044] The 1st example of this invention is explained using drawing 6 from drawing 1 . 

[0045] the column circuit 1 10 for driving X electrode of a liquid crystal panel 101 and a liquid crystal 

panel 101 as the liquid crystal display of this example is shown in drawing 1 , the common circuit 112 for 

driving Y electrode of a liquid crystal panel 101, the display controller 102 that operates the column 

circuit 1110 and the common circuit 112 according to various signals, an indicative data, etc. which are 

inputted from the outside, and a power circuit 1 09 — since — it is constituted. Naturally, these are 

connected by the signal lines 103, 104, 105, 106,108,127,122-125 for delivering and receiving various 

signals etc., and buses 111, 113, and 115,126,117,107. Furthermore, in this example, connection between 

a liquid crystal panel 101 and the column circuit 110 is made through the switch groups 118-121 which 

operate according to the directions from the display controller 102. This example is characterized 

[ greatest ] by to have formed these switch groups 1 18-121 and the display control corresponding to 

this. 

[0046] In addition, since correspondence relation between an explanatory note and a drawing is made 
intelligible in the following explanation, the number of the signal line concerned and a bus may be 
attached and the signal delivered and received through these signal lines or a bus may be called. For 
example, suppose that the indicative data inputted through a bus 107 is called an indicative data 107. 
The same is said of explanation of other examples. 

[0047] A liquid crystal panel 101 is the thing of the active-matrix mold which constitutes a matrix from 
320 X electrodes and 240 Y electrodes, and has a switching element at the intersection. 
[0048] The display controller 102 generates the indicative data 126 and the various signals for displaying 
on a liquid crystal panel 101 based on the indicative data 107 and the various control signals which are 
inputted from the outside. There are Vertical Synchronizing signal 103. Horizontal Synchronizing signal 
104, the blank signal 105 that shows the scope of an indicative data, and a dot clock 106 in the control 
signal inputted from the outside. An indicative data 107 synchronizes with a dot clock 106, it is the 
sequence according to the display position on a screen, and is serial and is sent. 
[0049] The display controller 102 is generating and outputting the alternating current-ized signal 108, 
the column control signal 115, the common control signal 1 17, an indicative data 126, and the switch 
control signals 122-125 that control the switch groups 118-121 based on these control signals 103-106 
and an indicative data 107. 

[0050] The display controller 102 of this example rearranged this indicative data 107 corresponding to 
the connection relation between the switch group 1 18 - 121 grades, and is equipped with the function 
outputted as an indicative data 1 26. In this example, after rearranging an indicative data corresponding 
to there being four switch groups, it is dividing and outputting to four groups. This group division is 
performed by classifying the display position on a screen according to the system of residues of 4. This 
responds to the connection relation between each switch groups 118-121 and X electrode following the 
system of residues of 4. Within each group, a display position is more previously outputted by the thing 
in left-hand side. The detail of this display controller 102 and this rearrangement is explained a back 
forge fire. 

[0051] A power circuit 109 is for generating the various electrical potential differences (the 
counterelectrode electrical potential difference 127. the gradation electrical potential difference 111, 
selection / non-choosing electrical potential difference 1 13) impressed to a liquid crystal panel. The 
gradation electrical potential difference 1 11 is generated synchronizing with the alternating current-ized 
signal 108, and is supplied to the column circuit 110. There are a thing of straight polarity and a thing of 
negative polarity in this gradation electrical potential difference 1 1 1 to the counterelectrode electrical 
potential difference 127. Selection / non-choosing electrical potential difference 1 13 is outputted to the 
common circuit 1 1 2. 

[0052] The column circuit 110 chooses either for every pixel among the gradation electrical potential 
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* differences inputted through the bus 111, and outputs what was this chosen from the output bus 114 
(output terminals s0-s80). This gradation electrical potential difference is then supplied only to 
predetermined X electrode made into the output bus 114 and switch-on by switch 118 above-mentioned 
groups 1 18-121. This column circuit 1 10 is having the operating state controlled by the column circuit 
control signal 115 which the display controller 102 outputs. 

[0053] The common circuit 112 outputs the selection electrical potential difference / non-choosing 
electrical potential difference inputted through a bus 1 13 to Y electrode of a liquid crystal panel 101 
through the output bus 116. This common circuit 1 12 is having the operating state controlled by the 
common circuit control signal 1 17 which the display controller 102 outputs. 

[0054] The switch groups 1 18-121 are for changing suitably the connection relation between the output 
terminals s0-s80 which constitute the output bus 114 of the column circuit 110, and X electrode 
(electrodes xO-x319) of a liquid crystal panel 101. Each switch groups 1 18-121 consist of 80 switches, 
respectively. The electrodes x0-x319 of a liquid crystal panel 101 are divided into four groups by 
classifying the location from left-hand side according to the regulation (this example 4 system of 
residueses) which was able to be defined beforehand. The switch groups 118-121 connect only X 
electrode belonging to one of groups with the output bus 1 14 of a column circuit suitably by changing an 
ON/OFF condition according to the directions from control signals 122-125. respectively. Here, the 
switch belonging to the 1st switch group 118 is called a switch 1-1, a switch 1-2, — , a switch 1-80 
sequentially from left-hand side. The switch belonging to the 2nd switch group is called a switch 2-1. a 
switch 2-2, — , a switch 2-80. The concrete ****** relation of the output terminals s0-s80 which adopt 
the way of calling with the same said of the switch belonging to the 3rd switch group 1 20 and the 4th 
switch group 121, the switch groups 181-121, and electrodes xO-x319 and ** is as follows. The output 
terminal sO is connectable with an electrode x3 by the switch 4-1 with electrode x2 with an electrode x1 
and a switch 3-1 by the electrode xO and the switch 2-1 by the switch 1-1. Similarly, electrodes x4. x5, 
x6, and x7 and connection are possible for an output terminal si by the switch 1-2, 2-2, 3-2, and 4-2. 
Between output terminals s2-s80 and electrodes x8-x319 is connected with the same relation. 
[0055] Therefore, the gradation electrical potential difference outputted from output terminals s0-s80 
can be impressed to electrodes xO, x4. x8, x12, — , x316 by turning ON only the 1st switch group 118 
(switch 1-1 to 1-80), and turning OFF other switch groups 1 19,120,121. If only the 2nd switch group 119 
(switch 2-1 to 2-80) is turned ON, the gradation electrical potential difference similarly outputted from 
output terminals sO-s80 can be impressed to electrodes x1, x5. x9. x1 1 3, — , x317. The same is said of 
the 3rd switch group 120 (switch 3-1 to 3-80), and the 4th switch group 121 (switch 4-4 to 3-80). 
[0056] The condition (ON/OFF) of the 1st switch group 118 is changed by the 1st control signal 122 
which the display controller 102 outputs. The condition (ON/OFF) of the 2nd switch group 1 19 is 
changed by the 2nd control signal 123. The condition (ON/OFF) of the 3rd switch group 120 is changed 
by the 3rd control signal 124. The condition (ON/OFF) of the 4th switch group 121 has composition 
changed by the 4th control signal 125. 

[0057] Next, the display controller 102 is further explained to a detail using drawing 2 . The display 
controller 102 is constituted including the clock control section 201. the memory system control bus 
202, the memory control section 203, the memory control bus 204, the memory control bus 205. the bus 
control line 206, memory 207, memory 208, the data bus 209.210. the bus selector 21 1. and the latch 
circuit 213. 

[0058] The clock control section 201 generates the alternating current-ized signal 108, the column 
control signal 115, the common control signal 117, and the switch control signals 122-125 based on 
Vertical Synchronizing signal 103, Horizontal Synchronizing signal 104. the blank signal 105, and a dot 
clock 106. Furthermore, the clock control section 201 is also generating the memory system control 
signal 202 and the latch clock 214 which control the inside of the display controller 102. 
[0059] The memory system control signal 202 is constituted including the read-out clock. The latch 
clock 214 synchronizes with the data transfer clock in the column control bus 115. Moreover, the data 
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. transfer clock in below-mentioned drawing 4 and drawing 6 and the output clock are contained in the 
column control signal 1 1 5. Moreover, FLM in drawing 6 and the Rhine signal are included in the common 
control signal 1 1 7. 

[0060] The memory control sections 203 are the writing of the data to memory 207,208 / thing for 
reading and controlling the condition of the bus selector 21 1. Therefore, the memory control section 203 
generates the memory control signal 204.205 which synchronized with the memory system control signal 
202, and is outputting it to each memory 207,208. The write enable signal in drawing 3 which makes 
memory 207,208 the condition which can be written in, and the lead enable signal made into the 
condition which can be read and the address signal which writes in data and specifies the address are 
contained, in the memory control signal 204,205. 

[0061] Furthermore, the memory control section 203 is outputting the bus control signal 206 to the bus 
selector 211. The memory control section 203 makes the bus control signal 206 a "low", when 
performing the writing to memory 207, performing the bus control signal 206 to "yes" and writing in 
memory 208 on the other hand. 

[0062] Memory 207 and memory 208 have the storage capacity which can memorize the indicative data 
for one line, respectively. The writing of the data to this memory 207 and 208 and read-out are made 
through a data bus 209 and a data bus 210. 

[0063] Rearrangement of an above-mentioned indicative data has composition performed in connection 
with storing of the indicative data to this memory 207 (or 208), and read-out. 

[0064] The bus selector 211 is for choosing either of the memory 207,208 and writing in an indicative 
data 107. Moreover, either memory 207 or the memory 208 is chosen, the indicative data stored in the 
selected memory concerned is read, and it outputs to a latch circuit 213 as an indicative data 212. 
[0065] When the bus control signal 206 is "yes", the bus selector 21 1 changes the output bus 212 and a 
data bus 210 into a connection condition for the display data bus 107 and a data bus 209 again. On the 
other hand, when the bus control signal 206 is 'low", the output bus 212 and a data bus 209 are 
connected for the display data bus 107 and a data bus 210 again. 

[0066] A latch circuit 213 stores an indicative data 212 temporarily according to the latch clock 214. 
The latch circuit 213 has composition outputted to the column circuit 110 by making the this memorized 
data into the indicative-data signal 1 26 after this. 

[0067] The "selection electrical-potential-difference terminal", the "non-choosing electrical-potential- 
difference terminal", and the "gradation electrical-potential-difference terminal" which are said in a 
claim are equivalent to the terminal with which a power circuit 109 outputs a selection electrical 
potential difference, a non-choosing electrical potential difference, and a gradation electrical potential 
difference and the signal line connected to this, and a bus in this example. "X electrode switching 
means" is equivalent to the switch groups 1 18-121. Moreover, the group who divided X electrode is 
specified by whether it connects with which switch group. 

[0068] The "1st memory" and the "2nd memory" are equivalent to memory 207 and memory 208 in this 
example. "A write-in means" and a "read-out means" are realized in the bus which connects the clock 
control section 201, the memory control section 202, the bus selector 21 1, and these cooperating 
closely, and operating. The "control means" whose "selection directions means" is a thing equivalent to 
a clock 201 is realized in the memory control section 202, the clock control section 201, and the bus 
selector 21 1 cooperating and operating. 

[0069] Actuation of the liquid crystal display of this example is explained. 

[0070] First, actuation of the display controller 102 and the column circuit 110 is explained using 
drawing 2 thru/or drawing 5 . Here, the case where the indicative data stored in memory 208 is read in 
parallel to this is explained, writing the indicative data 107 inputted from the outside in memory 207. 
[0071] The blank signal 105 is set to the low level which means "it is effective." Then, the memory 
control circuit 203 makes the bus control signal 206 "yes." Moreover, while it can come, simultaneously 
the memory control section 203 "confirms" the write enable signal in the memory control signal 204, the 
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address which stores the data concerned is specified. 

[0072] Then, the bus selector 21 1 outputs an indicative data 107 to memory 207 because the bus 
control signal 206 became "yes." In response, memory 207 stores the indicative data concerned in the 
address specified in the memory control signal 204. 

[0073] In this case, if the data which it is going to write in are the first data (0th data), the memory 
control circuit 203 will specify address^O." The address 80 is specified to the following data (1st data). 
Furthermore, to the 2nd data inputted into this degree, the address 240 is specified for the address 160 
to the 3rd data. The 4th data specify the address 1 . To the 5th data, the address 241 is specified [ the 
address 81 ] for the address 161 to the 7th data to the 6th data. That is, after shifting each group's 
start address 80 or more, the address is incremented one time every [ 1 ] in each groove. 
[0074] By addressing in this way, the data outputted to X electrode through the 1st switch group 1 18 
will be stored in the field from the address 0 to the address 79 as shown in drawing 5 R> 5. Moreover, 
the data outputted through the 2nd switch group 119 will be stored in the field to the addresses 80-159. 
Similarly, in the addresses 160-239, the data corresponding to the 4th switch group 121 in the data 
corresponding to the 3rd switch group 120 are stored in the addresses 240-319 again. 
[0075] In parallel to write-in actuation of the indicative data to the memory 207 described above, the 
output to the latch circuit 213 of the data stored in memory 208 is also performed. 
[0076] In drawing 3 , if Horizontal Synchronizing signal 1 04 becomes "effective", the clock control 
section 201 will output 80 read-out clocks in the memory control signal 202 (not shown) at a time. 
[0077] Moreover, the memory control section 203 specifies the address which reads data in the memory 
control signal 205 synchronizing with this read-out clock. Sequential increment of the assignment of the 
address in this case shall be carried out every [ 1 ] from the address 0. 

[0078] Then, the indicative data corresponding to the 1st switch group 1 18 is outputted to the beginning 
through the bus selector 21 1 to a latch circuit 213 from memory 208. Then, the sequential output of the 
data corresponding to the 2nd switch group 119, the 3rd switch group 120, and the 4th switch group 121 
is carried out. 

[0079] A latch circuit 213 memorizes the outputted data synchronizing with the latch clock 214. A latch 
circuit 213 continues outputting the latched data to the display data bus 126 until the following latch 
clock 214 becomes effective. 

[0080] After outputting 80 read-out clocks, the clock control section 201 "confirms" the output clock 
contained in the column control signal 1 15. In addition, this output clock is for directing the timing which 
outputs a gradation electrical potential difference to the column circuit 110. Moreover, in the clock 
control section 201, in parallel to this, other switch groups turn ON at OFF the switch group to which 
the data currently outputted as an indicative data 126 correspond then with the switch control signals 
122-125 again. For example, if the indicative data 126 at that time is a thing (it sets to drawing 5 and 
they are the addresses 80-159) corresponding to the 1st switch group 1 18, the 1st switch group 1 18 will 
be turned ON and the 2nd, 3rd, and 4th switch group 1 19,120,121 will be turned OFF. By this, the 
column circuit 110 will output the gradation electrical potential difference corresponding to the 
indicative-data signal 126 at that time only to a period until the following output clock becomes 
effective, and predetermined X electrode. In addition, since the column circuit 1 10 finishes outputting 
the gradation electrical potential difference corresponding to a front indicative data, the timing of the 
output of the switch control signals 122-125 will not be especially limited, if it is until it starts the 
output of the gradation electrical potential difference of the next ************. It does not matter even 
if it is after starting the output of the gradation electrical potential difference of an indicative data made 
into the purpose depending on the case. What is necessary is suitably. Just to set up in accordance with 
the property of an actual each part circuit etc. 

[0081] While the gradation electrical potential difference is impressed to X electrode (electrodes xO, x4, 
x8, — . x316) through the 1st switch group 1 18, the data (it sets to drawing 5 and they are the 
addresses 80-159) corresponding to the 2nd switch group 119 are read from memory 208. After this. 
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* similarly, while the gradation electrical potential difference is outputted through the 2nd switch group 
119 Data corresponding to the 3rd switch group 120 (in drawing 5 ) While the gradation electrical 
potential difference is further outputted for read-out of the addresses 160-239 through this 3rd switch 
group 120, read-out of the data (it sets to drawing 5 and them are the addresses 240-319) 
corresponding to the 4th switch group 121 is performed. The 4th control signal 125 is made into an 
invalid before the common circuit 1 12 chooses the following Y electrode. Thus, the writing to the 
memory 207 of an indicative data 107 and the output of the indicative data 126 from memory 208 finish 
by one line. 

[0082] Then, if following Horizontal Synchronizing signal 104 becomes effective, an indicative data 107 
will be shortly written in memory 208. And the indicative data of the following line is read from memory 
207. Thus, by repeating read-out / write-in actuation by turns between memory 207.208. from the 
display controller 102. it is late for an indicative data 107 during 1 level period, and the indicative data 
1 26 is outputted. 

[0083] By repeating the above actuation, the gradient electrical potential difference corresponding to an 
indicative data is outputted to a liquid crystal panel 101 one by one. 

[0084] Next, actuation of the common circuit 1 12 is explained using drawing 1 and drawing 6 . 
[0085] If the Rhine signal which directs the change of the first line marker (it abbreviates to "FLM" 
hereafter) which shows the first Rhine among the common control signals 117. and selection Rhine like 
drawing 6 becomes effective, the common circuit 112 will output a selection electrical potential 
difference to an electrode yO through the output bus 116. On the other hand, a non-choosing electrical 
potential difference is outputted to other Y electrodes (here electrodes y1-y239). Then, only the 
switching element of an electrode yO will be in switch-on. Consequently, the gradation electrical 
potential difference currently then impressed to X electrode is impressed only to the pixel of the line 
corresponding to an electrode yO. 

[0086] If the Rhine signal becomes effective next time, the common circuit 112 will output a selection 
electrical potential difference to an electrode y1 shortly. A non-choosing electrical potential difference 
is outputted to an electrode yO and electrodes y1-y239. Thereby, the gradation electrical potential 
difference currently then impressed to X electrode is impressed only to the pixel of the line 
corresponding to an electrode y1. The display for one screen completes this actuation because even an 
electrode y239 repeats. Then, the display controller 1 02 confirms FLM and outputs a sequential 
selection electrical potential difference from an electrode yO again. 

[0087] As mentioned above, it enables the liquid crystal display of this example to perform the display 

corresponding to an indicative data by repeating the described actuation. 

[0088] The 2nd example of this invention is explained using drawing 10 from drawing 7 . 

[0089] The points performed by the input of the indicative data to a display controller and the output of 

this example of the indicative data from a display controller being parallel differ in an example 1. In 

addition, the following explanation may be given focusing on difference with an example 1. and 

explanation may be omitted about the same functional division. 

[0090] An outline is explained first. 

[0091] the column circuit 704 for driving X electrode of a liquid crystal panel 701 and a liquid crystal 
panel 701 as the liquid crystal display of this example is shown in drawing 7 , the common circuit 1 12 for 
driving Y electrode of a liquid crystal panel 701, the display controller 702 that operates the column 
circuit 704 and the common circuit 1 1 2 according to the indicative data inputted from the outside, and a 
power circuit 109 — since — it is constituted. Moreover, between the column circuit 704 and X 
electrode of a liquid crystal panel 701. it has the same configuration as the switch groups 1 18-121 in an 
example 1. and the switch groups 707-710 are formed in it. Naturally, these and below-mentioned each 
part are connected by the signal line for delivering and receiving various signals etc.. and the bus. 
[0092] A liquid crystal panel 701 is the thing of the active-matrix mold of 960 pixel x240 line. 
[0093] Vertical Synchronizing signal 1 03, Horizontal Synchronizing signal 1 04. the blank signal 1 05. the 
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• dot clock 106, and the indicative data 703 are inputted into the display controller 702. The display 
controller 702 is generating and outputting the alternating current-ized signal 108. the column control 
signal 115, the common control signal 1 17, an indicative data 705, and the switch control signals 122- 
125 that control the switch groups 707-710 based on these inputs. 

[0094] Synchronizing with a dot clock 106, as for the indicative data 703 in this example, 3 pixels is 
transmitted to coincidence (parallel). The display controller 702 rearranges this indicative data 703 into 
the sequence corresponding to each switch groups 707-710, and is outputting it to the column circuit 
1 10 by making this into an indicative data 705. 3 pixels is sent to coincidence also for the indicative data 
705 at parallel. Naturally the display data bus 703,705 is a thing corresponding to this. 
[0095] The column circuit 704 memorizes an indicative data 705, is outputting the gradation electrical 
potential difference corresponding to the this memorized indicative data from the output bus 706 
synchronizing with the output clock in the column control signal bus 115, and makes the display to a 
liquid crystal panel 701 perform. The column circuit 704 of this example can memorize the indicative 
data 705 to which the amount of 3 pixels collect into, and it is sent at a time. Since the column circuit 
704 is equipped with the output of 240 pieces, this column circuit 704 is repeating this storage actuation 
80 times, and it has memorized the indicative data for 240 outputs. 

[0096] About the common circuit 112 and a power circuit 109, since it is the same as that of an example 
1 , explanation is omitted. 

[0097] Next, the display controller 702 is further explained to a detail using drawing 8 R> 8. 
[0098] The display controller 702 is constituted including the output bus 812 of the data bus 809.810 of 
memory 807 and 808 and memory 807,808 with which the clock control section 201, the memory control 
section 801 , the latch clock bus 802. the data latch circuit 803, a bus 804, the memory control signal 
bus 805.806. and each can memorize the indicative data for one line, the bus selector 81 1. and the bus 
selector 812. the data latch circuit 813, and the bus control signal line 206 as shown in drawing 8 . 
[0099] The memory control section 801 is generating the latch clock 802 and the memory control 
signals 805 and 806 based on. the memory system control signal 202 supplied from the clock control 
section 201. And it passes through the latch clock 802 data latch circuit 803, and it is outputting the 
memory control signal 805,806 to memory 807.808. The latch clock 802 specifies the timing of 
incorporation of the indicative data 705 based on the data latch circuit 803. and the signal which 
synchronized with the dot clock 106 is included. The memory control signals 805 and 806 are 
constituted including the signal for specifying and changing the operating state (read-out/writing) of 
memory 807 and 808, respectively, the clock for specifying the timing of read-out/writing, and the 
address that performs read-out/writing. 

[0100] The data latch circuit 803 is for rearranging the indicative data 703 inputted by parallel every 3 
pixels corresponding to the switch groups 707-710. This data latch circuit 803 is outputting the 
indicative data after standing in a line and changing from the output bus 804. The data latch circuit 803 
is further explained to a detail using drawing 9 after this. The "conversion means" said in a claim is 
equivalent to this data latch circuit 803 in this example. 

[0101] Memory 807,808 can store the indicative data for one line, respectively. The operating state 
(writing/readout) is changed by the memory control signal 805,806 into which this memory 807,808 is 
inputted from the memory control section 801. Moreover, I/O of an indicative data is performed through 
a data bus 809,810. 

[0102] Storing of the indicative data 804 to memory 807,808 is performed synchronizing with the clock 
in the memory control signal 805.806. Moreover, read-out of the indicative data from memory 807.808 
has composition performed synchronizing with the read-out clock of the memory control signal 805.806. 
[0103] The bus selector 81 1 is for changing the connection relation between the output bus 804, the 
output bus 812. a data bus 809. a data bus 810, and ** according to the bus control signal 206. That is. 
in reading an indicative data from memory 808 while an indicative data 804 is stored in memory 807. it 
connects the output bus 812 and a data bus 810 for the output bus 804 and a data bus 809 again. On 
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• the ©ontrary, from memory 807, while an indicative data 804 is stored in memory 808. in reading an 
indicative data, it connects the output bus 8112 and a data bus 809 for the output bus 804 and a data 
bus 810 again. 

[0104] A latch circuit 813 latches the indicative data read from memory 807 (or 808) through the output 
bus 812, and outputs it as an indicative data 705. The latch is performed according to the latch clock 
214. The output of an indicative data 705 is performed synchronizing with the data transfer clock 
contained in the column circuit control signal 1 1 5. 

[0105] The data latch circuit 803 is further explained to a detail using drawing 9 . 

[0106] The data latch circuit 803 consists of latch circuits 901-904, latch circuits 910-913. output 

buses 905-908, output buses 914-917, and a data selector 918. 

[0107] Latch circuits 901-904 and latch circuits 910-913 can latch the indicative data for 3 pixels at a 
time. Each output bus 905-908 and the output buses 914-917 to an output of the latched data is 
possible for these. 

[0108] The data selector circuit 918 chooses a predetermined thing out of the indicative data outputted 
through the output buses 914-917, and outputs it by making this into an indicative data 804 
synchronizing with the latch clock 802. This selection is performed in sequence from which an indicative 
data 804 becomes a thing corresponding to the switch groups 707-710. The sequence of this selection 
is specified in fact with the latch clock 802 which the memory control section 801 outputs. The detail of 
this assignment is performed in explanation of operation. 

[0109] Actuation of this example is explained using drawing 7 - drawing 10 . Explanation here is given 
centering on the display controller 702. 

[01 10] In drawing 8 . an indicative data 703 is sent to the display controller 702 synchronizing with a dot 
clock 106. Then, the data latch circuit 803 latches the indicative data for 4 times, i.e.. 12 (3x4) pixel, for 
an indicative data 703 according to the latch clock bus 802. Furthermore, the indicative data for latched 
12 pixels is rearranged into the sequence corresponding to the switch groups 707-710. and the data 
latch circuit 803 outputs it as an indicative data 804. 

[0111] Every 3 pixels of indicative datas to which this indicative data 804 belongs to one certain switch 
group are gathered. That is, the 3-pixel partial output only of the data corresponding to the 1 st switch 
group 707 is carried out to the beginning. Then, the 3-pixel partial output only of the data corresponding 
to the 2nd switch group 708 is carried out. After this, only every 3 pixels only of data corresponding to 
the 3rd switch group and the 4th switch group are outputted similarly, respectively. In addition, actuation 
of the data latch circuit 803 is further explained to a detail after this using drawing 9 and drawing 10 . 
[01 1 2] This indicative data 804 is stored in either among memory 807 and memory 808. If the bus 
control signal 206 is a "low", the bus selector 81 1 makes switch-on the output bus 804 and the output 
bus 809. Therefore, the indicative data 804 outputted from the data latch circuit 803 at this time is 
written in memory 807. When the bus control signal 206 is "yes", the indicative data 804 outputted at 
this time is written in memory 808. 

[0113] Corresponding to each switch groups 707-710, the memory control section 801 specifies the 
address which writes in data. For example, since the first data for 3 pixels are a thing corresponding to 
the 1st switch group 707. they specify the address 0. Since the continuing data for 3 pixels are a thing 
corresponding to the 2nd switch group 708, they specify the address 80. The address 240 is specified as 
the data corresponding to the 4th switch group 710 for the address 160 at the continuing data 
corresponding to the 3rd switch group 709. Since the liquid crystal panel of this example is equipped 
with 960 X electrodes, the initial value of the address assigned to each switch group needs to open or 
more 80 spacing. 

[01 14] In addition, in drawing 10 , the memory control section 801 confirms the write enable signal of the 
memory control signal 805 synchronizing with falling of 5 clock eye of a dot clock 106, after the blank 
signal 105 becomes effective. And it synchronizes with a dot clock 106 henceforth, and it is the 
condition (effective (low)/invalid (yes) is controlled.) of a write enable signal. By drawing 10 , the 
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- indicative data 804 was written in memory 807, and the situation in case read-out actuation described 
below to memory 808 is performed was shown. 

[01 15] In parallel to the above storing actuation, read-out of the indicative data from memory 808 and 
the transfer to the column circuit 704 are performed. 

[0116] The address of the data to read is specified by the memory control signal 806 inputted from the 
memory control section 801. If Horizontal Synchronizing signal 104 becomes effective, the memory 
control section 801 will carry out sequential increment of the this specified address from 0 to 79 
synchronizing with the read-out clock in the memory system control signal 202. The mask of this read- 
out clock is carried out after 80 clock output. The read data are outputted to the data latch circuit 813 
through the output bus 810, the bus selector 811, and the output bus 812. 

[0117] The data latch circuit 813 latches this indicative data 812 according to the latch clock 214. Then, 
this is outputted to the column circuit 704 as an indicative data 705 synchronizing with the data transfer 
clock in the column circuit control signal 115. 

[0118] The column circuit 704 carries out the sequential storage of the indicative data 705. And if the 
output clock of the column control signal bus 115 becomes effective, a gradation electrical potential 
difference will be outputted to the output bus 706. 

[0119] After an output clock becomes effective, a read^out clock becomes "effective" by 80 clocks 
again. The memory control section 801 makes the indicative data from address "80" to "159" read from 
memory 808 at this time. After this, the same processing is repeated. 

[0120] By repeating the above read-out actuation, the gradation electrical potential difference 
corresponding to the indicative data for one line stored in memory 808 can be outputted. 
[0121] Next, actuation of the data latch circuit 803 is further explained to a detail using drawing 9 and 
drawing 10 . 

[0122] Here, in order to clarify the location displayed on a liquid crystal panel 701, it is made ****** 
which gives a number called n-m to an indicative data. When n divides 960 X electrodes (an electrode xO 

- electrode x959) every four sequentially from left-hand side, the field where the electrode with which 
the indicative data concerned is outputted belongs is the number which shows the field of what position 
it is from left-hand side, m is a number which shows in what position the electrode with which the 
indicative data concerned is outputted is located from left-hand side in the field. However, m shall begin 
from n andO. The location in the inside of the whole X electrode of the electrode with which a certain 
indicative-data n-m is outputted can be expressed with 3 n+m. In other words, indicative-data n-m is 
data outputted to Electrode x (3 n+m). For example, an indicative data 0-0 is an indicative data of the 
electrode xO of a liquid crystal panel 701. An indicative data 0-1 should be outputted to an electrode x1. 
and an indicative data 0-2 should be outputted to electrode x2. 

[0123] As for each part of the data latch circuit 803, the timing of operation is determined according to 
the latch clock 802. Five kinds of latch clocks (each is hereafter called "1st latch clock "-" 5th latch 
clock") are contained in this latch clock 802. 

[0124] The 1st - the 4th latch clock are confirmed for every four cycle of a dot clock 106 as shown in 
drawing 10 . In an order from the 1st clock, these are behind in the one-cycle [ every ] phase of a dot 
clock 106. The 5th latch clock is made effective [ once ] for every four cycle of dot KURO@KKU 106. 
This 5th latch clock is behind the 4th latch clock in the phase by the half cycle of a dot clock 106. 
[0125] In drawing 10 . if the blank signal 105 becomes effective, synchronizing with falling of the 
beginning of a dot clock 106, the 1st latch clock will become effective. Then, a latch circuit 901 latches 
the indicative data 0-0 of the indicative datas 703 - an indicative data 0-2 synchronizing with this, this 

— then, a latch circuit 902 - a latch circuit 904 latch the indicative data for 12 pixels to an indicative 
data 1-0 to 3-2 similarly synchronizing with the 2nd latch clock - 4th latch clock. 

[0126] Latch circuits 901-904 output this latched indicative data at a time at latch circuits 910-914 
synchronizing with the 5th latch clock. Outputting latch circuits 910-914 is continued from the output 
buses 914-917 until it latches this and the 5th latch clock becomes "effective" next time. 
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* [012*7] A data selector 918 chooses from latch circuits 901-904 only the indicative-data train (1 here 
the electrodes xO, x4. and x the indicative data 0-0, 1- which corresponded eight times two -2) 
corresponding to the 1st switch group 707 among the data for 12 pixels outputted to coincidence, and 
outpLlts it to the bus selector 81 1 by making this into an indicative data 804. The output in this case is 
performed synchronizing with the next 1st latch clock. 

[0128] Then, a data selector 918 chooses only the indicative-data train corresponding to the 2nd switch 
group 708, and outputs it to the bus selector 81 1 by making this into an indicative data 804. The output 
in this case is performed synchronizing with the 2nd latch clock. A data selector 918 outputs the 
indicative data corresponding to the 4th switch group 710 for the indicative data corresponding to the 
3rd switch group 709 as an indicative data 804 like the following synchronizing with the 4th latch clock 
synchronizing with the 3rd latch clock. 

[0129] According to the 2nd example explained above, it is parallel, and it can respond to highly minute- 
ization of a liquid crystal panel, without changing column circuit 704 grade also to the indicative data 
inputted. 

[0130] The 3rd example of this invention is explained. 

[0131] As for this 3rd example, an asynchronous point differs [ the data reading clock from memory, and 
the data write-in clock to memory ] from the 2nd example mutually. 

[0132] The liquid crystal display of this example is constituted including a liquid crystal panel 701. the 
column circuit 704 for driving X electrode of a liquid crystal panel 701 . the common circuit 1 1 2 for 
driving Y electrode of a liquid crystal panel 701, the display controller 1 101 that operates the column 
circuit 704 and the common circuit 1 12 according to the indicative data inputted from the outside, a 
power circuit 109, and the switch groups 707-710 as shown in drawing 1 1 . Furthermore, the display 
controller 1101 is equipped with the oscillator 1102 which supplies an external clock 1103 in this 
example. This external clock 11 03 is made into the radical of the read-out clock of the indicative data 
from memory as it is mentioned later. 

[0133] The external clock 1103 into which the display controller 1101 is inputted from an oscillator 1102 
in addition to the various input signals 103,104.105,106 and an indicative data 703 is inputted as already 
stated. Based on these inputs, the display controller 1 102 generates an indicative data 705 and the 
various signals 115,122 - 125.108,117 grades, and is outputting them synchronizing with an external 
clock 1103. 

[0134] The detail of the display controller 1101 is explained using drawing 12 . 

[0135] The display controller 1101 is constituted including the clock control section 1201, the clock 
control section 1203. the memory control section 1205. the bus selector 1208. memory 1213 and 1214. 
the data latch circuit 803. and the data latch circuit 813 as shown in drawing 12 . Moreover, between 
these each part was connected and it has the various buses for performing transfer of data and a signal, 
and a signal line. In addition, in order to simplify drawing, in drawing 1 2 .the signals 115,122-125.108,117 
in drawing 1 1 are packed, and it is drawing as a signal 1 126. 

[0136] The clock control section 1201 generates the write-in control signal 1202 and the latch clock 
802 based on Vertical Synchronizing signal 103. Horizontal Synchronizing signal 104, the blank signal 105. 
and dot KURO@KKU 106. 

[0137] Vertical Synchronizing signal 103, Horizontal Synchronizing signal 104, and the write-in clock are 
contained in the write-in control signal 1202. Vertical Synchronizing signal 103 and Horizontal 
Synchronizing signal 104 are used in order that the memory control section 1205 may judge the data of 
how many lines an indicative data 804 is. A write-in clock is for an indicative data 804 to tell the 
memory control section 1 205 about the effective time amount range. 

[0138] The clock control section 1203 generates the memory reading control signal 1204 which 
synchronized with the external clock 1 103, a signal 1216, and the latch clock 214. 

[0139] The memory control section 1205 controls the writing of the data to memory 1213 and 1214, and 
read-out of the data from these. This memory control section 1205 has composition which generates 
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• the memory write-in control signal 1206 which synchronized with the dot clock 106, the memory reading 
control signal 1207 which synchronized with the external clock 1 103, and the bus control signal 206 
based on the write-in control signal 1 202 and the reading control signal 1 204. and outputs this to a 
selector 1208. 

[0140] The memory write-in control signal 1206 and the memory reading control signal 1207 consist of 
the lead enable signal, a write enable signal, an address signal, and a data signal, respectively (refer to 
drawing 13 ). A read-out enable signal is to show read-out completion. In addition, the bus control signal 
206 and the lead enable signal are outputted also to the clock control section 1 203 through the bus 
1204. 

[0141] The data latch circuit 803 and the data latch circuit 813 have the same function as an example 2. 
[0142] Memory 1213 and 1214 is equipped with the capacity which can memorize the indicative data for 
)K3ic*»K9|e>|c*9K 1 screen. The method of arrangement of the indicative data within memory 1213 and 1214 is 
the same as that of examples 1 and 2 fundamentally (refer to drawing 5 ). However, in this example, it is 
what has arranged the data of each Rhine side by side by the number of the scanning line of a liquid 
crystal panel (this example 240 duties) as it is shown in drawing 14 , in order to memorize data by one 
screen. Arrangement of such data is realized by the method of assignment of the address from the 
memory control section 1205. 

[0143] The bus selector 1208 changes the connection relation between a bus 804, a bus 1215, and a bus 

121 1 and a bus 1212 according to the bus control signal 206. Moreover, the connection relation between 
the write-in control signal bus 1206, the read-out control signal bus 1207. and the memory control 
buses 1209 and 1210 is changed. 

[0144] When the bus control signal 206 of this bus selector 1208 is "yes", an indicative data 804 is 
written in memory 1213, and read-out of an indicative data is made to be performed from memory 1214. 
That is. it writes in with the memory control bus 1209. and let the output bus 8804 and a data bus 121 1 
be switch-on for the control signal bus 1206 again. Furthermore, let the memory control bus 1210 and 
the memory-write-signals bus 1207 be switch-on for the output bus 1215 and the memory data bus 

1212 again. 

[0145] On the other hand, when the bus control signal 206 is a "low", an indicative data 804 is written in 
memory 1214. and read-out of an indicative data is made to be performed from memory 1213. That is, it 
writes in with the memory control bus 1210. and let the output bus 804 and a data bus 1212 be switch- 
on for the control signal bus 1206 again. Furthermore, let the memory control bus 1209 and the 
memory-write-signals bus 1207 be switch-on for the output bus 1215 and the memory data bus 1211 
again. 

[0146] Actuation of this example is explained using drawing 1 3 . 

[0147] In drawing 1 1 , actuation of this example is the same as that of an example 2 except the 

alternating current-ized signal 108, the column control signal bus 115, the common control signal bus 

117, the 1st control signal 122, the 2nd control signal 123, the 3rd control signal 124, the 4th control 

signal 125. and an indicative data 705 being outputted synchronizing with an external clock 1 103. 

Therefore, only the interior action of the display controller 1101 is explained here. 

[0148] The clock control sections 1201 and 1203 are outputting the various signals 802. 1202, 1 1204, 

214, and 1216 based on the signals 103, 104, 105, 106. and 1103 inputted from the outside. 

[0149] Moreover, the memory control section 1205 reads with the write-in control signal 1202, from the 

control signal 1204, generates the memory write-in control signal 1206 and the memory reading control 

signal 1207, and is outputting them to the selector 1208. Moreover, the bus control signal 206 is 

outputted to the selector 1 208. 

[0150] The data latch circuit 803 incorporates an indicative data 703 synchronizing with the latch clock 
802 inputted from the clock control section 1201, and after putting in order and changing this, it outputs 
it as an indicative data 804 corresponding to each switch groups 707-710. The detail of this 
rearrangement is the same as an example 2. The data for 3 pixels corresponding to one certain switch 
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• group are outputted as an indicative data 804 one by one for every switch group. 

[0151] The memory control section 1205 makes the indicative data 804 for one screen store in either of 
memory 1213 and memory 1214 by the selector 1208. Moreover, the indicative data for one screen is 
made to read from memory 1213 (or 1214), being outputted from the clock, control section 1203, reading 
in parallel to this, and synchronizing with a clock. Read-out of this indicative data is performed like other 
examples from the memory of the direction where write-in actuation of data is not then performed. 
[0152] The data latch circuit 813 latches the indicative data read from memory 1213 (or 1214) 
synchronizing with the latch clock 214. And synchronizing with the transfer clock contained in the 
column control signal 1 15 ( drawing 12 signal 1216). an indicative data is outputted as an indicative data 
705. 

[0153] If read-out is completed, the memory control section 1205 will make the lead enable signal in the 
memory control signal 1207 an invalid (this example "low"), as shown in drawing 13 . The clock control 
section 1203 which received this lead enable signal stops the output of a read-out clock. 
[0154] The memory control section 1205 changes the condition (yes, /low) of the bus control signal 206 
as it is shown in drawing 13 , when read-out from storing in memory 1213 and memory 1214 of the 
indicative data for one screen is completed. 

[0155] Then, a selector 1208 will operate corresponding to this and the memory in which an indicative 
data 804 is stored, and the memory from which an indicative data is read will interchange next time. 
Moreover, the clock control section 1203 initializes oneself corresponding to the status change of the 
bus control signal 206. And it prepares for the display of degree screen and generation of a signal 1216 
is begun again. Furthermore, the clock control section 1 203 resumes the output to the memory control 
section 1205 of a read-out clock. The memory control section 1205 which received this read-out clock 
reads an indicative data from address "0" one by one synchronizing with this read-out clock. 
[0156] being possible in the display to a liquid crystal panel 701, though the liquid crystal display of this 
example has two asynchronous clocks by repeating the above actuation — ** — it is carrying out.. 
[0157] The 4th example is explained. 

[0158] This 4th example arranges the switch group which chooses the output of a common circuit 
between a common circuit and Y electrode of a liquid crystal panel, and the points which control this by 
the display controller differ in the example 1 . About other points, it is the same as that of an example 1 
fundamentally. It is applied when this example has few outputs of a common circuit than the number of 
Rhine of a liquid crystal panel. 

[0159] The liquid crystal display of this example is explained using drawing 1 5 . 

[0160] Liquid crystal panel 101 the very thing is the same as that of an example 1. However, Y electrode 
which it has 240 is divided into two groups, and impression of its selection / non-choosing electrical 
potential difference is controlled by this example. Hereafter, Y electrode located in the field of a lower 
half on the other hand with the 1st common bus 1610 in Y electrode located in the field of the upper 
half in drawing 1 5 is called the 2nd common bus 1611. 

[0161] The switch groups 1606-1609 are for changing the connection relation between Y electrode of a 
liquid crystal panel, the output bus 1604 of the common circuit 1603, and the non-choosing electrical- 
potential-difference signal line 1605 from a power circuit 109, 

[0162] The non-choosing electrical potential difference which a power circuit 109 generates is 
outputted even if it leads the non-choosing electrical-potential-difference signal line 1605 which 
branched and has come out of the middle of the scan electrical-potential-difference bus 113. This non- 
choosing electrical-potential-difference signal line 1 605 is constituted possible [ the 2nd common bus 
161 1 and connection ] through the 4th switch group 1609 with the 1st common bus 1610 of a liquid 
crystal panel again through the above-mentioned 2nd switch group 1607. 

[0163] Otherwise, the common circuit 1603 outputs a non-choosing electrical potential difference for a 
selection electrical potential difference to either among the output terminals yOryl 19 which constitute 
the output bus 1604. It is directed by the common control signal 1602 inputted from the display 
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controller 1 601 whether to output a selection electrical potential difference from which output terminal. 
[0164] The output bus 1604 of the common circuit 1603 of this example is connectable with the 2nd 
common bus 1611 through the 1st common bus 1610 and the 3rd switch group 1608 through the 1st 

switch group 1 606. 

[0165] The display controller 1601 is generating and outputting the common control signal 1602 for 
controlling the common circuit 1603. Furthermore, it has composition which outputs the 1st control 
signal 1612 for controlling the switch groups 1606-1609. and the 2nd control signal 1613. The clock 
control section 201 of drawing 2 is generating these control signals 1612 and 1613. The internal 
configuration of the display controller 1601 is the same as that of drawing 2 fundamentally. Naturally, the 
1st control signal 122 for controlling the switch groups 1 18-121 - the 4th control signal 125 are also 
outputted. 

[0166] The 1st switch group 1606 and the 4th switch group 1609 are turned ON. and. on the other hand, 
the display controller 1601 turns OFF the 2nd switch group 1607 and the 3rd switch group 1608. when 
impressing a selection electrical potential difference to either of the Y electrodes belonging to the 1st 
common bus 1610. Thereby, the output from the common circuit 1603 is impressed to the 1st common 
bus 1610. and the non-choosing voltage signal 1605 is impressed to the 2nd common bus 1611. On the 
contrary, in impressing a selection electrical potential difference to either of the Y electrodes belonging 
to the 2nd common bus 161 1, the 1st switch group 1606 and the 4th switch group 1609 are turned OFF, 
and, on the other hand, it turns ON the 2nd switch group 1607 and the 3rd switch group 1608. Thereby, 
the non-choosing voltage signal 1605 is impressed to the 1st common bus 1610. and the output from 
the common circuit 1603 is impressed to the 2nd common bus 161 1. 

[0167] "Y electrode switching means" said in a claim is realized by the switch groups 1606-1609. The 
"group" of Y electrode is equivalent to the 1st common bus 1610 and the 2nd common bus 161 1 . 
[0168] Actuation of this example is explained using drawing 15 and drawing 1 6 . 

[0169] Actuation of this example is fundamentally the same as the 1st example of the above except 
actuation of the common circuit 1603. Therefore, only actuation of the common circuit 1603 is explained 
here. 

[0170] "during the period which should choose either of the Y electrodes belonging to the 1st common 
bus 1610. and the display controller 1601 — the 1st control signal 1612 — it is effective" [ (yes) ] — 
moreover, let the 2nd control signal 1613 be an "invalid" (low). Consequently, the 1st switch group 1606 
and the 4th switch group 1609 are turned on (switch-on), and, on the other hand, the 2nd switch group 
1607 and the 3rd switch group 1608 are turned off (cut off state). In this condition, the non-choosing 
electrical potential difference 1 605 will be impressed to Y electrode with which the selection / non- 
choosing electrical potential difference 1604 which the common circuit 1603 outputs to Y electrode 
belonging to the 1st common bus 1610 belong to the 2nd common bus 161 1 on the other hand. The 
common circuit 1603 synchronizes with the Rhine signal the output terminal which outputs a selection 
electrical potential difference in the meantime, and is y0->y1->y2-> one by one... It is changing with - 
>y199 and is scanning within the limits of the 1st common bus 1610. 

[0171] the "display controller 1601 after the scan to Y electrode (electrodes yO-yl 19) belonging to the 
1st common bus 1610 finishes (that is, after choosing an electrode y199) — next time — the 2nd 
control signal 1613 — it is effective" [ (yes) ] — moreover, let the 1st control signal 1612 be an 
"invalid" (low). Consequently, the 1st switch group 1606 and the 4th switch group 1609 are turned off 
(cut off state), and. on the other hand, the 2nd switch group 1607 and the 3rd switch group 1608 are 
turned on (switch-on). In this condition, the selection / non-choosing electrical potential difference 
1 604 which the common circuit 1 603 outputs will be impressed to Y electrode with which the non- 
choosing electrical potential difference 1605 belongs to the 2nd common bus 161 1 on the other hand at 
Y electrode belonging to the 1st common bus 1610. Consequently, Y electrode with which the selection 
electrical potential difference which the common circuit 1603 outputs is impressed is y120->y121- 
>y1 22->... It will be changed one by one with ->y239. 
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• [0172] In addition, based on the timing of FLM and the Rhine signal, effective (yes) is performed and the 
display controller 1601 is making an invalid (low) change of the 1st control signal 1612 and the 2nd 
control signal 1613. In the example shown in drawing 16 , the common circuit 1603 outputs a selection 
electrical potential difference to an output terminal yO ignited by the Rhine signal becoming effective 
during the period when the FLM signal in the common control signal 1602 has become yes. It is a time of 
impressing a selection electrical potential difference to an electrode y120 that the common circuit 1603 
outputs a selection electrical potential difference to an output terminal yO next time, after the 120 clock 
partial output of the clock in the Rhine signal 1 602 is carried out that is,. 

[0173] In this example, even when there are few output buses of the common circuit 1603 than the 
number of Y electrodes of a liquid crystal panel, an electrode yO to the electrode y239 of a liquid crystal 
panel can scan sequentially. 

[0174] According to the 1st explained above - the 4th example, it can respond easily to highly minute- 
ization of a liquid crystal panel. Moreover, even when there is modification to which the number of pixels 
and the number of Rhine of a liquid crystal panel are made to increase, according to the increment, it 
can respond by making the storage capacity of memory increase. 

[0175] When there are more effective datas of an indicative data than the number of displays of a liquid 
crystal panel, it is possible also for displaying on a liquid crystal panel only the field part as which it was 
beforehand determined of the display images. In order to realize this, the register which memorizes the 
coordinate value which shows the range of the image field displayed on a liquid crystal panel is prepared 
in a display controller. And what is necessary is to compare the display position of the inputted 
indicative data with the coordinate value stored in this register, and to memorize in memory only the 
indicative data about the image field specified in the register. If it does in this way, an aspect ratio can 
also display a different image from the liquid crystal panel. 

[01 76] In the above-mentioned example, although rearranged at the time of the writing to the memory of 
an indicative data, it reads conversely and may be made to sometimes rearrange. For example, an 
indicative data is put in order and stored in the order which usually passed and was inputted at the time 
of writing. And what is necessary is just to increment the address every [ 4 ] at the time of read-out, in 
case a series of indicative datas corresponding to one certain switch group are read. In case the data 
corresponding to the 1 st switch group are read, the addresses 0 and 4 and 8 — are specified. 
[0177] At this example, the display controller has been miniaturized by making it one LSI. 
[0178] 

[Effect of the Invention] It can respond to highly minute-ization of a liquid crystal panel, without making 
small the output pitch of a common circuit and column circuit which is a liquid crystal drive circuit 
according to this invention. 

[0179] Also when a write-in clock and a read-out clock are asynchronous clocks, it can respond by 
having the memory for one screen. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the liquid crystal display which is the 1st example of this invention. 
[Drawing 2] It is the block diagram showing the internal configuration of the display controller 102. 
[Drawing 3] It is the timing chart of data writing / read-out in memory 207.208. 

[Drawing 4] It is the timing chart of control signals 122-125 which operates the switch groups 1 18-121. 
[Drawing 5] It is the map in which the arrangement condition of the indicative data within memory 
207,208 is shown. 

[Drawing 6] It is the timing chart of the signal which controls the common circuit 112. 

[Drawing 7] It is the whole liquid crystal display block diagram which is the 2nd example of this invention. 

[Drawing 8] It is the block diagram showing the internal configuration of the display controller 702. 

[Drawing 9] It is the block diagram showing the internal configuration of the data latch circuit 803. 

[Drawing 10] It is the timing chart of storing / read-out actuation of the indicative data to memory 

207,208. 

[Drawing 11] It is the whole liquid crystal display block diagram which is the 3rd example of this 
invention. 

[Drawing 12] It is the block diagram showing the internal configuration of the display controller 1 101. 
[Drawing 13] It is the timing chart of storing / read-out actuation of the indicative data to memory 1213 
and 1214. 

[Drawing 14] They are memory 121 and the memory map in which the situation of arrangement of the 
indicative data in 1214 is shown. 

[Drawing 15] It is the whole liquid crystal display block diagram which is the 4th example of this 
invention. 

[Drawing 16] It is the timing chart which shows the relation between the output voltage of the common 
circuit 1603, and the electrical potential difference impressed to y electrode. 
[Drawing 17] It is the block diagram of the liquid crystal display of the conventional example. 
[Drawing 18] It is the timing chart of the conventional example. 

[Drawing 19] It is the block diagram of the column circuit HD 66310 of the conventional example. 
[Description of Notations] 

101 — A liquid crystal panel, 102 — A display controller, 103 — Vertical Synchronizing signal, 104 — 
Horizontal Synchronizing signal 105 — A blank signal, 106 — Dot clock, 107 [ — Column circuit, ] — A 
display data bus, 108 — Alternating current-ized signal 109 — A power circuit, 110 111 — A gradient 
electrical-potential-difference bus, 112 — A common circuit, 113 — Scan electrical-potential- 
difference bus, 114 — An output bus, 115 — A column control signal bus, 116 — Output bus, 117 — 
Common control bus 118 — The 1st switch group, 119 — The 2nd switch group, 120 — The 3rd switch 
group, 121 — The 4th switch group, 122 — The 1st control signal. 123 — The 2nd control signal. 124 — 
The 3rd control signal, 125 — The 4th control signal. 126 — A display data bus. 127 — An opposite 
electrical-potential-difference line, 201 — Clock control section, 202 — A memory system control bus, 
203 — A memory control section, 204 — Memory control bus, 205 — A memory control bus, 206 — A 
bus control signal, 207 — Memory, 208 [ — Bus selector, ] — Memory, 209 — A data bus, 210 — A 
data bus, 21 12 12 An output bus. 213 — A latch circuit, 214 ~ Latch clock, 701 — A liquid crystal 
panel. 702 — A display controller. 703 — Display data bus, 704 — A column circuit, 705 — A display 
data bus, 706 — Output bus. 707 — The 1 st switch group. 708 — The 2nd switch group. 709 — The 
3rd switch group, 710 — The 4th switch group, 801 — A memory control section, 802 — Latch clock 
bus, 803 — A data latch circuit, 804 — An output bus, 805 — Memory control signal bus, 806 [ — Data 
bus, ] — A memory control signal bus, 807 — Memory, 808 — Memory, 809 810 [ — Data latch 
circuit, ] — A data bus, 81 1 — A bus selector. 812 — An output bus. 813 901-904 — A latch circuit. 
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• 905^908 — An output bus. 910-913 — Latch circuit, 914-917 — An output bus. 918 — A data selector 
circuit. 1 101 — Display controller, 1 102 — An oscillator, 1 103 — An external clock. 1201 — Clock 
control section (1), 1202 — A write-in control signal bus. 1203 — Clock control section (2), 1204 — A 
reading control signal bus, 1205 — A memory control section, 1206 — Memory-write-signals bus. 1207 
— A memory reading control signal bus, 1208 — Bus selector, 1209 — A memory control signal bus. 
1210 — A memory control signal bus, 1211 — Memory data bus, 1212 — A memory data bus. 1213 — 
Memory. 1214 — Memory, 1215 — A data bus. 1216 — A control signal bus. 2100 — Column circuit. 
2101 [ — Enable signal, ] ~ A signal line. 2103 ~ A latch circuit. 2104 ~ A clock. 2105 2110 — A 
driver control means, 21 1 1 — A clock, 2120 — Data-conversion circuit, 2121 — A frequency divider. 
2122 — A delay circuit. 2130 — Column circuit group, 2131 [ — A synchronizing signal, 2301 / — A 
latch address counter. 2302 / — A latch circuit. 2303 / ~ A latch circuit. 2304 / ~ A level-shifter 
circuit, 2305 / — A liquid crystal drive circuit. 2306 /. — Liquid crystal driver voltage ] — A scan drive 
circuit. 2132 — A liquid crystal panel. 2401 — An indicative data, 2402 



[Translation done.] 
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mm%&M^t.^'^XfzMmM^ii. n<@ (n<N) ® 

:/(ciit" ^ X «® ^ ±ta * 5 A lass © ±fs 

[0 0 3 0] ±IE^^3> ha — ^tt, ii^'7S< art) 1 7 

^ ^ U «m 2 o / ^ U ic»#iitr»€ii*-#S 

.^T±I3« 'iL^^^ tc J; ^ » # ii^;^:liif1s<7D*ff ?<f* i: 

^;i'-yicSfsxmffii::|!gsa«]E*l±J;bb*lt3ofc 

^, :*C3;?*;i^-7'cDXa^tC*fJ^;-r'5l®i^mJI<7)ai:'3* 

- zf<DmK * , K^*:© xm® i: * 7 A igss© 

[0 0 3 1] ±l3g*T^-^©^g|5*>?)COA:t;«/t^U' 

x«ffi®)i-rsi^;i/-7'fcsc?t.iT^i-^gbT, 

U * tt±iail 2 ® ^ ^ U tcS^jXir WT* o T J; 
[0 0 3 2] ±tB®^ii^#Sli, gij3i^fi£Sn-2.S# 



(5) 

±IS« ^iZ^^^g: IC i ^ ±IS«*x- ^ ©« * 
■:3T, liaffl^^•©S7i^x-^5'SrS#i^^^fc*::^:Srffi^L 

[0 0 3 3] ±IS3^:>^Sti, mm (m<M) OttJ:^> 

[0 0 3 4] ±tBmi ©^^:U^3j:lX±tBm2©^^:U 
-^-WlBti^aSr^MpIlieiC^fiE^nTV^^Ct^sj; 

[0 0 3 5] *^HJ©^2(Dffi«tLT«. MfiWY* 
30 XM(7)jtB^/-«^;i't. nil (n<N) (D^tim^^m 

X. Wi}&iiiai-t-^^w^m^-7.^f\.i^'T-9m\znm. 

J!^ATTfesaSScOi;';i.-yicJiSBXffiM^5i-?lgb> Wl^ 
;l/--/lcJSt"^xmM©^^±BB:t»5AlelS§®±fBI±i;'j 

1 ^'f >^i-(Dx-;S'*IBtii5Jtg;^tmi U .h, ^J^T^t 
40 < tfe 1 ^-r >4i'(DT'-3'S:IB1tBltl;^£m20;>C^:U 

nBI5*^?.A;'3$nT<S«5^7'-^*ltOAn, ± 
IBm 1 © ^ ^ U * ?t 2 © / 1 U tc« ty» 

±fBmi®^^'Ji:m2®^^Ui:©e)*.. ^ 
<DPt,s^T±IBS#)i*-^glcJ;^S^ji^S!jf1s©||ff*f 

^Jt^T'SXmifWlS-r'SilBi';!/- 

S ^ T'fcill- ^ X i|ffiicPii3«ffi * tti L o 
50 fern, :;*:oi^;i--y®x«®ic*fj£-r^|5SPim£E(Dm;^ 
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mzu^(D^mmti.x. ±tBmico^^r>ji:±iBm2 

CO 0 3 6] 

[0 0 3 7] Xmmx-(y^^mt. «^S**SnfflEt 

[0 0 3 8] ^*3>ha-5r(i. ^W>A^ibXfj-^nrz 

[0 0 3 9] ^gi5A^e.A;'j$nT<^ 

JST -5 X COST ^ ±IB y T^Ti^'S V i ic -ar ^ ^ 

iHLcomz. ^{f)u-zfiz^iiBVf^r\^i'X^m^h-c 

[0 0 4 0] ;^7A[1ISS«, PiSia)E©'5*.®Vit°n*^ 

ij^^mm^, $>^if)v--:f{zm-r^xmm 

tcpgp«ffi^m;bLi^t>oyt^. 7^(75 x«s 

>;'^^aicJ;-5i?';i/-:/©a*?*. ^:;*:oy;i'-:/ox 
«® t 7 Alsl?Scoai:^5S^ t $ ck t::^M 



(6) 

-s>iiii^«ffi«. c(DmmR^nri^^^if)u--f\zm-r^ 
xmwzmu-^n^ ctizu^, 

[0 04 1] fi*, «^T'-^®^1.gB*^?)OA:t;«/1^ 

^ih^^^iz^^±tm^y'-^o:>m^ii-^nmtin 

^'J43j:0^±fBm2CD^^:'J«, ±l2iga>'1^>'H IS® 
[0 0 4 2] — n^r>^^(4, Ymm<Dl->^tli)^— 

fEmmm^<o4^i&mm&^'fizmm-r^. ^ut, 

[0 0 4 3] 

[0 0 4 4] :^mm<Df^io:>mt&mi:mi*^^m6^m 

[0 0 4 5] :^mmm(Dm.^Bm^mm\t. m i izT^-tt 
43 0. jgs/t^^;n 0 1 ?s^/N°^;n 0 icDxmm 
i:mW}-t^rzi!b<Dij^L,mmi i ot. j^s/t^jn o 

i<DYmm^mm-r^rzisbo:>a=E>m^i 1 2t, ^i-gij 

T, ;*)^AlHlBSl 1 1 ORUa=E>mmi 1 2*f^f!i^ 

■&-g)^s^n> 1 0 2 aiiiiiissi 0 9 

T-SAci^COft-^ll 1 0 3, 104, 105, 106, 1 
08, 127, 122-125, *3 j;tXA*X 111, 1 
13, 115, 126, 117, 1 0 7t.CckoTtg^$ 

* ^ AlHlSS 110 t<Dt$tm^. > h D— 5 1 0 2 

*^eroJi^(cfieoTfi^»-r-5X'f •y^'i^ 1 1 8~i 2 1 
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8-1 2 1 ^riS^tfcCt. SlTS. cniC^f/SLfcS^SJ 

[0 0 4 6] t^i6. &:r(Dmm\z^^^x\mm'Xtmm 

{^L^Xn-Z^m-^ii^'h^o m?^\^. A'X 1 0 7 ^fflUTA 
[0 0 4 7] igS/1^>;i/ 1 0 1 3 2 0 :^(Dy.mM 

[0 0 4 8] g*a>hu-^ 1 0 2^5, i51^a$;^^^A;^J 

^n-sa^T^-^j^ 1 0 1 ^^TS^wmm^\zW3\^ 
X. ?s^/^^;n 0 1 \z^^^ffor:i^(Dmm^*—i^ i 

most. Y^y h^Uy^ 1 0 6 t^^$>^o 

^ 10 7\t. V^Uv^ 1 0 eiCl^ffibT. Hffiii 

[0 0 4 9] a*n>hD— ^ 1 0 2ti. cn^HuJWf 
-^103-106, ^^x-i?^ 10 7 {cSo'liT, 3?gfE 
fblf-^l 0 8, ^^AMfflift^l 1 5, a^>^JtSfa^ 
117, ^^"T—^ 12 6, ^Dckl/X-r >>^a^l 18- 
1 2 l^OT-r^X^^y^aWft-^1 2 2-12 5^^ 

[0 0 5 0] **S£t?*JCD«^:3> hD-^ 1 0 2t^. 1^ 
1 0 1^7>.-{v'5-m \ 18-12 \ m<DWm. 
H^Jr^*J^i;bTitfe-<#A. 1 2 6 ^bTm:^i 

4-3(D^;i/-7^{c^)'^tTm:'jbTii^o c<Di^;i^-:;^i> 
8-1 2 1 ii, xm^<h<D}gggii^.;^^\ Ac^m^.mz'^ 

^^a>hD-^ 1 0 2&(^'MM^#Aco#«ffltC'::)V^T 

[0 0 5 1] miSiiHiss 1 0 9 . ^Sb^b jD-r^ 
(^^f^mnm/E 127, pgi^ms 1 1 1 > ii^ 

/imSim£ \ 1 3) ^^^f ^/cJ6cofecDTS>^o 

mm& 1 1 ui, 3J8St{b«^ 1 0 8 {c[^»ibT^fi£$n 
T, ;^j^AiEigsi 1 o{c#t^&$nTv^^„ wmmn&\ 

1 llcli, ^*|i&]m^«EEl 2 l\zn\^X. IE1i14<^t)CD 

nexuses 1 1 2^)!&ti^rvx:\^^. 

[0 0 5 2] fivKm^l 1 Oti. AX 1 1 1 SrilUT 



(7) 

12 

i^atR^nrcfc(D^tti:;aA'X 1 1 4 (tti;^J«Ts O-s 

8 0) ^^^ihi:jr^h(Dx$>^o m^mmm^. ±^<^ 
x-r^y^i 1 8P1 1 8 — 1 2 1 iz^^x. "^om. \h 

linT. 1 1 4 <ha@ffi«M(h$nTV^^0r^(DXIH^iCCO 
^fitS^^n^o f^^^AlHlSSl 1 Oti, ^*n>hD- 
^10 2com;(J'r'2>*^A|El8S$'Jtaifi^l 1 5JC<±:c>T 

^(Dmv^^m'^mm^nx\^^^o 

[0 0 5 3] nt>|HlKl 1 2ti, 1 1 3^31DT 

10 xti-^n^wsms^/irmmMJE,^. a^^jA^x 1 1 6 s: 

iii;T?gaA:^^;H 0 l(DYmM^V^ti't^^(DX$> 

|gn^>|ilgsi 1 2li, ^^n>hu-^ 1 0 2(Z) 
lil;^;^^zi^>lEli^$iJWt^l 1 7lC<i:oT^a)aijf^i|;^ 

[0 0 5 4] X^y^mi 1 8-1 2 l(i, :^^A[iISS 
1 1 OcDai;^;/^^ 1 1 A^m^t^lhti^'f^s 0-s 8 
0 *«SA:?^;H 0 KDXmm (mSx0-x3 1 
9) <h<7)SS9tlB^^. iil[^M1-^fc66cOt>c7)T^^o 
^X-r ^y^Pl 1 8-1 2 Iti, ^n^'tlS O^gcDX'l' 

20 y^xm^^nxi^^o m^B/^^-)vi 0 ia)mffixo- 
X 3 1 9^5, &mib^^<DiiLS^i^isb^isb^tirzmw\ 

^JS^JT^l, 4 0*J^3^) IZ^^^X^m-t^ZtXA-D 
(D^)l--f\Z^{i^tlX\^^^o X^y^m 18-12 
lit. ©HSM^l 2 2-1 2 5;6^^<Dfg^JCfieoTON 

xoFF^m^'tn^nmM't^ctx. iss:, v^-rn 

30^cDP{cJlT'5xailcD^^;^^A|lIgScom;^//N*X 1 1 
4tmmt^J:o\Zf3:-:>X\^^^o :iCX\tmi y^ 

miis\zm'r^:^^y^^. &mf)^^m\z. 7.^y^ 

1-1, X^^y^l-2, X^^y^l - 8 0 (hP? 
30 Z^o y^27.^ y^mizmt^T.^ y=^^. X<^j/^2- 
1, X-r^y5'2-2, X-r-;^2~8 0 tPf^^o H 
3X-r^>'^Sf 1 2 0, m4 7s^y^mi 2 1 tCMf 

y5=^tct:)V^Tfe|pl4ll<^ii¥U^:5^T'i)ttS;^«^ s 0-s 

8 0 «h, X-f u/5^g^l 8 1- 1 2 1 mffix 0-x 3 

iS^sO^l, X-l-^y^l - 1 lri:oTm®x 0 X-f 
^>^2- 1 {c<:fc:oT«^x 1 i:, X-T ^y^3 - 1 
Tmffix2^, X-f iy^4-ltCcfc-^Tmffix3<h, 

4Q 5^1-2, 2-2, 3-2, 4-2lC<i;oT, miSx 

4, x5, x6, k7 tmrn^mtu-Dxi.^^. mti^ 

^s2-s80. -^Hx 8-x 3 1 QOFaTt), m^<Dm 

^^m-DXim-^nxi^^o 

[0 0 5 5] «eoT, miX^y^mi 1 8 (X-r 
1-1-1-80) 0^^ON\Z. m<DX^ y^^l 1 
9, 12 0, 1 2 1 ^OFFl;:t"^^tT> tfSt/JSTs 
0-s 8 0:?!?^^,i±i:;^$n^pgiSaBE^. m®xO, x 
4 , x 8 , X 1 2 , X 3 1 6 ^WmX^^o H 2 X 
^y'^mi 1 9 (X-r^y^2-l-2-8 0) CO^^, 
50 ONlCt*n«, |^<tlCf±S:^J^a^ s 0-s 8 0:fy^^mt}^ 
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n^mmwi.^. w&^i. xs, x9, xiis, 

x3 1 7^B3JaT#^<. mSX-Y^^/^Pl 2 0 U 
>f>:/^ 3-1-3-8 0) > m4X-f 2 1 (X 

[0 0 5 6] mX^^y^^Pl 1 ^(D'^m (ON/OF 

F) ti. ^^ziyvu-'yio2(D^ti^^miumm 

m 2 2lr<±:oT^M^n^o^2X'f^y^»l 1 

(ON/OFF) tl, ||2$iJWf^l 2 SlCioT 
^H$n>5o HSX-f ^y^^Pl 2 0(D«m (ON/OF 
F) mSfflWfi^l 2 4lCci:oT^jE^n^o ^4 

x-f 1 2 (ON/OFF) mAum 

[0 0 5 7] :k\Z. ^*3>hP-^ 1 0 2lCOV^T. 

^10 2tS, ^U^y^$iJI3gB2 0 1> ;<^U^M13A^X 
2 0 2, ;?<^U©J^»gB2 0 3. U ©Ji»A'X 2 0 4 , 
^^U^^A*X2 0 5. A*X$JI?«|2 0 6. ^^'J 2 0 
7> >^^:iJ 2 0 8, 5=;— ^A'X 2 0 9, 2 1 0> ;^XiZ 
1/^^2 11. ^-/5"lHlg§2 1 3^^^1?«^^nTVi 

[0 0 5 8] ^uy^mm^2 0 mmmmmm 

0 3. 7K¥I^Wft^l 0 4, :/^>^«^l 0 5, F>;/ 

h^tiy^ 1 0 6 izm^^^x. ^mitm^ i o s , 
i^mmmm 1 5, 3^>$!i^fi^i 1 7, x-r -/^so 

^aiffi-^i 2 2 — 1 2 5^^^i" ^t>cD-r^^c $?>ic, 
^ay^mm^2 0 1 ti, S^:3>hD — ^ 1021^^ 

mm-r^^^^)^mmm^2 0 2. ^y^i^uy^ 2 1 

4^>^£KUTVi^o 

[0 0 5 9] ^^U^MWf^2 0 2^i. M<?^aiU:^n 

fi^l 1 5tC-^^nTVi^'fo(7)Tfe^o ^fc> 
frt^FLM, ^^>{i-^li, n^>affli«-^i 1 7 1C^ 

[0 0 6 0] ^^U®lPSf 2 0 3ti, ^^U 2 0 7, 2 

?f^^^jmm^2 0 3\t. ?^'E:v^mmm^2 0 2\z 
mmvrc?^=e^)mmmn2 0 4, 2 0 5^±^l.^>< 

^U 2 0 7, 2 0 S^tB^^bTV^^o ;<^U$''JWt^2 
0 4, 2 ostein, m3\Z:^i'f^. ;^^U 2 0 7, 2 0 

[0 0 6 1] ^^\Z. ^^U©J^ai52 0 3ti. AXSllffll 

ft-^2 0 6 ^/^Xizl^^^2 1 l^m^bbTl^^o 
UaTO2 0 3ti, ^^:U 2 0 7^<DS#ji^^ff 



ICli. A*XaWf-^2 0 6$:" A-f" IC. /^U 
2 0 8 lcS#iJ.^<&ff A^X*Jt3m^2 0 6 

[0 0 6 2] ^^rU 2 0 743ci:D^';<^U 2 0 S^i, ^tl 

bTV^^o 1^;<^U 2 0 7, 2 0 8^(D'r— 3^cD»^ji 
M^mb«T'-^'AX2 0 9, X-37AX2 10S: 

[0 0 6 3] ±ai<^^^5='-:$^«^M-^#;^ti> ^;?<^U 
10 2 0 7 (fe^Viti. 2 0 8) ^(D^m'f—9<J:>^^> ^ 
^ ffi b t C -3 T ^ n ^ m ^ 75: o T V ^ ^ „ 

[0 0 6 4] A'Xizl/^^ 2 1 1 /^U 2 0 7, 2 
0 8 (0\^^t\ti^-^^WSi\^'X. mj^'f-^ 1 0 7 
#ia.t^;/^e60Dfe(DT*€)o p^^rU 2 0 7^;^cJip^ 

2 0 8(7)v^"rn70^-;5^a*^bT. smas?^nfc 

><^U {Cl#S^$nTl^^^^T'-^^Sc^aibTa*5=' 
-37 2 1 2i:bT^y^lHlSS2 1 3 ^ffl^^-T^'fecDTfe 

[0 0 6 5] AX$iJWt^2 0 6 7^^*" A-f" /^X 
20 MV^9 2\\\%. AX 10 7 ^i-x-^^/tX 

2 0 9 Sf::. tB;'J/N'X 2 12 <h5^-^/N^X 2 10 

t^^g^«ffi^cr^o A'X$iJWt^2 o 6/^^" a 

— • C0«^. ^^5"— ^^/'N'X 10 7 tx— ^ AX 2 10 
^Sr. m;^AX2 1 2 <hx--37AX2 0 9 ih^S 

[0 0 6 6] yy^m^2 1 3ti, ^^;/5^^n^>^2 1 
4tCt¥oT. ^^^^-^2 1 2^— ^geit'r^t)<^T* 

^^y^lll^2 1 3 ^1(7)^, ^laitb^c-x— 

s^5=-'-^M^ 12 6^ vxti ^i^iHigs 1 1 0 ^mti-t 

[0 0 6 7] #fFW*<DlBHlc45l^Tm'5'' MtR^m)* 

v^^m-^^. A'xic+@a-r^t)C^T&^o " xnsx-r 

^y^^^SVtl^, X^>y5"»l 1 8-1 2 1 fCffiS-r-g) 

40 [0 0 6 8] " miCO^^U* ^Qcfct)^'" II2 0^^'J" 
:^mmmx\t:^'EV 2 0 7 ^ipC^rU 2 0 8 <hJcta 
'^'t^h(DX$>^o " S^^^^g" . " ^^ffib^ 
^ti. ^D>;;^©Jfflg|$2 0 1, >C^:U©fflgB2 0 
2. /\X'feU^^2 1 lt5j:Dtcne»^-::>^i:<AX^;^^ 

-So " mi^m^^m^ i7n^y^2 0 it::ffi^-r^ 
fecOTS)-^, * ©JP^^" tU. ^^UWgB2 0 2, 

i7uyi7mmm2o 1. ;'^7.±u^t^2iif)mm\^x 
mr^^^:itxmm.^n^t^(Dx^^o 
50 [0 0 6 9] :^mMm(Dm^Bm^&m:o:>mi^^wim'r 
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[0 0 7 0] S-r, ^^:3>hP-'^ 1 0 2i^^XSt}^ 
7*^t'J 2 0 7 [ce^^^'::*^. cniiMffUT. >^ 

2 0 8 \z^m^nx\^^m^'f-^^m^^^m'^ 
[0 0 7 1 ] ^yy^mm o " ^^tftt* 

;|,D-U^;i^tc;^cJ:^o ^^t. ^^U35»Jiaii|ElSS2 0 3 

A*x$ij!aifi-^2 0 6^- /w \zt^o ^fc. cn 

iil^PtfC. /^U©JiggP2 0 ^^U$iJP«-^2 0 

[0 0 7 2] -r^t. A*XS(IPft-^2 0 6:^^" /W t 

t^-Dfc^tX. A'Xiil/^^2 1 l^i, a^5='~^10 
7^. ;^^:U 2 0 7^til;^;-r^o cn^SttT, >^^:U 

2 0 7^1, ^^^^T^-^'S:, ?^=Eommmn2 0 4\z 
[0 0 7 3] z<Dm^. m^^^^^t-r^^-^^mw 

2 0 3tlTKU'X'' 0- <^Jt^i--2)o 'A(Dy=-i^ (IS 
gcOx-^) tC^^LTti, O^fg^T^o $ 

^ic. ^cD:;i>:lcA;^^$nT<'g>2#acD5='-^tc*rfL'T 
HTFUXieO^. 3#B<Dx-5^fC**LTti, TF 
2 4 0 ^}t^-r>5. 4#BcD7='-^tS, TFUXl 
^ft^-r^c 5#B<7)x-37{C**LTtd:TFUX8 1 
Sr> 6#gOD5^-i$^lC*^bTtSTFUXl 6 IS:, 7# 
gc7)T'-^«^bTtS7Fl/X2 4 l^fg^t'-So 
0> ^^;i/-y(7)X^-hT FU;^^8 Oi^iT^Lfc 

[0 0 7 4] TFl/Xit^S^(^i:^(CfT3ili:T\ 0 

mz\t. miv^-f ^y^Pl 1 S^jiCTXmtcm:^^ 

OtJ;^^, 1 5 9^TC0®«{Cti. m2X^ ^y^mi 19^ 

{C. TFUXl 6 0-2 3 9lltd:. msx-f 2 
OlC^*J^:;T^x-^;^^\ *fc, 7 Fl/X 240-319 

m4 7.^ y^m 1 2 1 iztmr^'r-^^mm^ 

[0 0 7 5] KX±m^rz^'e') 2 0 7^(Dm^y'-^(D 

m^T^^mnFtmfvx. ^^u 2 o sici&^fl^nTv^ 

'5t'-^cD^^;/5^IhISS2 1 3-^(Dlti-:h^nt)nxi^^o 

[0 0 7 6] s3{c*5i/iT, yK^mmmm 04^^^' m 
^2 0 2^(Dm^thv^uy^ mTT^-tt-r) ^sofS'p' 

[0 0 7 7] ^Tz. ^^Ufflra2 0 3\t. "r-^^m 

^muT<^7Fux^, mm^\^\^i^uy{^\znn\^ 



(9) 

x^=E^)umm^2 0 schic^^v^Tj^^T^o ccD^^ 

ODTFlxXO^Jg^ti. TFUXO*^?) iT-^ie^^'f >i:7 

[0 0 7 8] f ^<h, ^IX-f 1 1 8tC 

^^iSt'^^^T-*— ;<^'J 2 0 Si^O^^A'XirU^^ 

2 1 1 ^iii;T^^7^iii8&2 1 3^^ii^nx<^o m 
v^T. ii2x-<^:/5='af 1 1 9. msx^y^mi 20. 
m47.'iy^mi 2 iiznit^ir^y'-i^mm'Amtj^n 

T<^o 

10 [0 0 7 9] ^y^m9&2 1 3\t. mti-^nx^rzy^— 

^^^y^^ay^2 1 4\zmmLX$m^^o 
0^2 1 3 ti. 'A<D^y^^Uy^ 2 1 4y)^^mzt^^ 

[0 0 8 0] m^ihL^uy^^s ommtivrz'i^. ^ 
D^>'i:7$!)fflgs2 0 Its, id^Mmmm 1 sic^^n 

iHigsi 1 0'\jt^'r^;^c(56cot)(7)T*^o ^fd, cint 
20 MfLT, ^D^y^'$lJ^»gB2 0 Its, Ts^y^mmm^ 

12 2-12 5lCck::>T, -^CDBt, 126^ 

\Z. ^fz. m(D^-( y^M\tOFF\Z^^. C^JA«, ^ 
(Dm(Dmi^y'-^ 12 6^i. ^ 1 X-i' 1 1 8 JCj^ 

JEbfc^(7) (^5lC43l^Tti, TFI/X8 0-1 5 9) 

T^nti, mix-r^:/^sf 1 1 8^oNtc, ^2, m 

3, m4X-f ^y^Pl 1 9, 12 0, 12 1^0FFtC 

-r^o iintCcto, ;^^A[Hissi lots, ^oP^cT)^^ 

-r^^tlZU^o X-f -/^$iJPfi-^l 2 2-1 2 

5cDI±l:;^c7:)^-r a>^tS, :^^AlElSSl 1 0 7^^\ mf<^^ 

fjky'-^^(Df^mmj£(Dihti^mihLrzmx$>^xh. m 

[0 0 8 1 ] ^lX^>y^Pl 1 S^SUTPfPmilT^^^* 
40 xmffidlffixO, x4, x8, x3 16) \ZWM 

^nxVi^ratS, ^2X-f ^:/5^1¥l 1 9 tcM/s-r-sx- 

^ (glSlC^oV^TtS, TFIxXS 0-1 5 9) 

2 0 8 /6^6SE^m^nTi^^o ccDmt>, mmz. m2 
T.'iy^ni 1 9*fflCTi®iimffi7i>^^ffl;'j;^nTv^^rBi 

\t. m3:^-( y^mi 2 OlzM^-'T^y'-^ m5\Zi^ 

V^TtS, TFUX 160-239) (DM^ltih^^s 

\Z. |gm3X-r ^y^Hl 2 O^iiL;T|5glim/±;0^*ai:^J^ 

nrii^Pp^ts, m4x-( y^mi 2 itcm-r^x-^^ 

(13 5 tr^Bl^TtS, 7FUX240-3 19) (DM^lti 
50 U;6^*fft3n^o m43'j!l^jt-^l 2 5tS, n^XnlSSl 1 
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ICUT. ^^T^-^ 1 0 7CD^^U 2 0 l^<om^'ib. 
43cJ:tX><^:U 2 0 87&^e)(7D«^X-37 1 2 6<DttS;'j 

[0 0 8 2] CCO^. *c7)7K¥[Hl^{t-^l 0 47;?^^WatC 
;^cJ:>5)^> ^mt. m^y"-^ 1 0 7ii;^^:U 2 0 S^S 

-37 7i>^^S!^m$n^o Z,(D^O\Z^^^J 2 0 7, 2 0 8 

ctO. ^^:3>hD— ^ 1 0 2;d^e>ti, ^^y"—^ 1 0 

[0 0 8 3] i^±OKf^^^05Ef C<tT\ m^y"-^ 

[0 0 8 4]:;^:lC. n^>|HlSSl 1 2C0S!jfNtCOV^T. 
[0 0 8 5] me(D^o\Z. n^>^JWf^ 1 1 7C03 

m7f:r^y^-f >mnf)^^m\zt^^t. n^xugsi i 2 

aa^'j/N'x 1 1 6 ^acrmsy 0 tcs*^«EE^i±i;^j 

-r^o ffi(7)YeS (ccTii. m^y i-y23 

9) iz\t. ^^mRmB^mtj-r^c r^t. mmyo<D 

x-i y^y^mi'tzmmmmmizu^o ^o:>^^m. ^ 
(Dnxmm\zm\\^nx\^^^mmmf£it. mmy 0 \zm 
ft-'r^no:>mm\zmfmi}u^n^. 

[0 0 8 6] ^-f>m^f)^'Am^9J}\zU^t. n^>lpl 
gSl 1 2^d:^SliS1Sy 1 iciStRmEE^m:^^"^^ 
y 0:l3j:LS'«Sy 1-y 2 3 9 \zmm^mf±^ Ihtif 

EEti. MMy i\zMjt^^^n(Dmmizmfmn^n^o 
FLui^mizLx. ni^mmy of)^^m:kmisim 

[0 0 8 7] i!i^T#/^ci!jf^^^i9jI1-C<i:lCJ: 

myn^nv z, t^^^mizf^^o 
[0 0 8 8] ^^m(Dm2(Dmmm^m7f)^6mi o^ 

[0 0 8 9] m^ziyha — ^-\.(Dm^y' 

^'b\zm\ mcmmm^iz'::>\^^x\mm&%mr^m 
-^^^^^^ 

[0 0 9 0] ^rmw^mm-t^o 

[0 0 9 1 ] ^mmmcDm^H^^i^mit. miizTrk-rt 



(10) , 
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f}^^At)^nx<^^7Fiy'-i^U^\zVt^XtiyL.m^ 
7 0 4:fei:Z:/3^>(Hlg§l 1 2^f^Dj$it^a^a>h 

D-^ 7 0 2 t. m^M^l 0 9 ^^^^iS^nxi^ 
^fc, ;^^A[ElSS7 0 4^^gSA^^;i/7 0 ICDX® 

mt<Dmz\:x. mmmi\z^ifi^^7.^>:/^miis^i 

2 1 tmrnom^^h-DX. X^^:;^i¥7 O 7-7 l O 

7&^*^tt?>nTVi^o mm. z.n^^<i:zsmm<D^mt. 

[ 0 0 9 2 ] ^g^ey^^i^;!/ 7 0 1 tl. 9 6 011^X2 40 

[0 0 9 3] ^^n>hD-^7 0 2\z\t. mm.mmis 

■^10 3, 7K¥|WlWm-^l 0 4. >^^>^M-^10 5, 
F^y h^D^:/:^ 1 0 6. a*x-^7 0 ST^^'A^^^tlT 
ii>5o S^r3>hP— ^ 7 0 2ti, ;in^(DA;'jlwSt:? 

v^T, 52»s{i:ft-^i 0 8. tf^Ammmm 1 5, 

>©JWt^ll7. ^^^-^7 0 5. ^^ZSTs^y^ 
20 ^707-71 O^^^-r^X-f ^v5^Kia<t-^l 2 2- 
1 2 5^^fiKLtB*UTV^^o 

[0 0 9 4] 2|s:|g5SC^JlC*5tt^S^^-^ 7 0 31S, F 

yhi^^a^y^ 1 0 eizmmi^x. smmmmmiz (A 
yujvx) t&m^tix<^^<Dx$>^o ^^n>hu- 

^ 7 0 2 ti. ccom^y'-i^ 7 0 3 ^^X-Y y^m 7 0 

7-7 1 oic^:tisb/!:j«i#icae^^A, cn^^^x- 

^7 0 5tiyX:^yAm^l 1 O'NttS^'jbTVi^p 
X-^7 0 5t>, 3ll^^7;)^*(sIS#lC/1^U;l/^Cit^nT 
Vi^o S^t'-^A'X 7 0 3, 7 0 5tia.«, :zn\ZM 

[0 0 9 5] :)0yA\B\^7 0 4«. ^^t'-^ 7 0 5 S: 

;^^AKWf^AXl 1 3^(Dmtli7Uy^\zmmi^ 
T> tti:t?A'X7 0 6;0^^m;^i-^Ct-z?, ?Sa/t:^;i.7 

iiij?&7 0 4^i, smmm^^tisbxm^tixK^m^y' 

7 0 5^ i^l::tBtgpItgi:;^toTi/^^o ;^^A[BiSS 

7 0 4ti. 2 4om<Dmti^m^x\^^^rzi5b. 

[fiISS7 0 4^i, ;i(;)tE1tf!if^5:8 OlHlj^Oig-rcitT. 
40 2 4 0aS;'j5J'CD^^5='-^^fEtiUTl^^^o 

[0 0 9 6] l3^:>[HlgSl 1 2. millilSSl 0 9 tCOl^ 

[0 0 9 7] 'AlZ. > h D--^ 7 0 2 IC^V^TS 

8 ^m^^x-^ ?^\ztm\zmmir^. 

[0 0 9 8] ^^3>hO-^7 0 2^^:. mSlZ^^t 
^D':/^$(JfflIgI$2 0 1. >^^U®JWg|$8 0 1, ^ 
.y^/7p.y/7AX8 0 2, x-^^^y^lfiIS§8 0 3. A' 
X8 0 4. /^'JS!lfflIfi^AX8 0 5, 8 0 6, ^tl^ 
mn^-f>»(D^^y'-l^^$^^X^^^^^J 8 0 
50 7 > 8 0 8, ^^'J 8 0 7, 8 0 8C^^-^AX8 0 
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9, 8 10. /N'XizU^^ 8 1 1 . /XX-tl/i7:$? 8 1 2 
O^-JinTs^ l 2, 5=^-3;^ [Hiss 8 1 3> /\*X3i»JW 
2 0 6 S:^^Tm^$nTV^^o 
[0 0 9 9] ^^rUaraS 0 !?Uv!7Umm2 
0 i7^^6#t*S^n^/^UI^»m-^2 0 2[ca'::)a^ 

^^:/^i7D>y^ 8 0 2, ^^U$'JfflHt^8 0 5. 8 
Oe^^^bTV^^o -?-bT, ^^y5^^a^yi7 8 0 2tt 
x-^^^7 5^lHlSS8 0 3^, *fc. /^urjfjwf^so 
5, 8 0 6^i/^U 8 0 7, 8 0 8^ttl;^LTl^^o 
y^^Uv^S0 2\t. x-^'^^7^lHl£§8 0 3lC^^ 
a^^-^' 7 0 5 COlJ 0 5i^C03^-f ^ >i:/<&«^'r ^ 
<^T**0. F^y h^P^y^ 1 0 6t-I^^Lfcm-^?5^*^^ 

tixt^^^o p<^u©J^i^t-^8 0 5. 8 0 6^s, ^n^n 

>C^U 8 0 7,8 0 8 (Dlftf^ttffi (SJ^i±lL/»#ii 

[0 1 0 0] x-37^^:/^iHis§8 0 3^5. zmm^-^-^ 

A^U;UTA;^$nT<^a^5='-^7 0 3^> X-f^y 
^P7 0 7-^7 1 0{C**jSUTMr/8lA^fcft?)<Ot)CDT 

*x-^^ai;'j/N'X8 0 47&^6ai:tiLTi^^o "f—^^ 
^y5"lHlSS8 0 3t'OliT^i, CCD^0 9S:fflViT$^{C 

chti, **SE^JT1iM^-^^^>'^lHlgS8 0 3tCffl 

[0101] 807, 80 8 js, -^n^*n 1 ^-f 

0 7, 8 0 8ti. ^^UMiaigB8 0 l7^^t>A;^$n'5>^ 
^ U *»J^9<i^ 805, 806lCJ:o T^COBbf^t^^ (» 

fz. ^^5^-37 Am 5='-^/\*X8 0 9, 8 1 0 

[0102] p^^U 807, 8 0 8^^0*^5=^—^8 0 
4cD^^^i. ^^U$1Wf-^8 0 5, 8 0 6*COi7D^y 
^{C|WlWUTtft:)n^o ^fc, /^U 8 0 7, 8 0 8;^?^ 
^cD«*x-3^<DS^^mbJi. p^^U$affllfi-^8 0 5, 
8 0 6 0f!^mUi:7Du/i5'lC[^fflbTfT:bn^«fiE<h;5: 

[0 10 3] n7.^LV^9% 1 Ui. tii^'j/N'X 8 0 4 
HB^jA'XS 1 2i:> ^'-^'AX 8 0 9 ^'-i^^/N* 
X8 1 Oi:. (Dt^^lB^^AX»JWf^2 0 6tCfi£'::>T 
^3E"r^fciJ?)C^^CDT^^o -ilP^D. ^^5^-^8 0 4 
S^^^'J 8 0 Z'N.t&SS-r^tl^B^tC^ >C^U 8 0 8;0^e) 
«*x-^(^M^HBb^ff tH;/jA*X8 0 4 
tx-^A'XS 0 9i:<&, SAc. ai;^A'X 8 1 2 tx— 
^^AX8 1 0 <h^igic-r^o mz. S^^^'-^^S 0 4Sr 
^^U 8 0 8^*&SS'r^<!:l«|BtlC, p^^U 8 0 7;^>^e>^S 
^^^^^-^'O^^ffib^&fr^a^tcJi, m;^A'x 8 0 4 
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hf-^ny. 8 1 0 i:*. *fc> ffi:^jA'X 8 1 1 2 4:5" 
-5^A^X 8 0 9 b^^mm:^^. 
[0 10 4] ^^y5"|lISS8 1 3Ji. fcB*/N'X8 1 2 
UT;<^:»J 8 0 7 {$>^\^^\%% 0 8) t^^m^ti^ritz. 

10 [0 10 5] y'-^'yy^lBl^S 0 3^EI9^ffll/^T$ 

[0 10 6] x-37^^y5^[pISS8 0 3\t. ^y^m^9 
0 1-9 0 4. ^y^m?^9 1 0-^9 1 3, ta:^;/N^X 9 
0 5-9 0 8. m;0A*X9 1 4-9 1 7> x-37-fel^/7 
^ 9 1 8:^^^^^$nTV^^o 

[0 10 7] yy^mm9 0 0 4^^lf^y^m 

8S9io-9i3tt. 3mm^(Dm^^-^^im\z^ 

y^'^mUh(DX$>^o C:ne>^l. ^y^Vfzy'-i^^^ 
^t^^'nc7)a:^;^7/^'X9 0 5-9 0 8, m;bA*X9 14- 
20 9 1 7 ^^^Ihtl'^mtr^'DT^^^^o 

[0 10 8] y'-iS^^U^^m^Q 1 8\t. ffi;^; AX 9 

14 — 91 7 ^m\::^Tiht}^nx<^m^'T-i^<D^f)^ 

T> ^y^^Uy^8 0 2lzmmi^Xltit3^^^(DX$> 

mmmt. ^^^"-^304^^. x<>y5^p7 0 7 

-7 1 0 \ztjfiBVrzh(D tU^^vUm^Xfft:)ti^o 

tm«i(Dmm\t. mmzitt^^vmm^s 0 lotB^u 

mm^(Dmm\m{^mm\z^^^xnv. 
30 [0109] :^mmm(DmiiF^. e 7 -la i o i^x 
mm-r^. ccxcommit. a^n>hD-^7 0 2^ 

[0 110] HStC^V^T. m^Z2>hU-y 7 0 2 d 
K^;/ h^ay^ 1 0 6iC|W|^UTS^X'-^ 7 0 
ibnX<^o -r^t. ^> 5^0888 0 3 Ji. 

^/7n^;/^A^X8 0 2 trfifoT. ^^5^-^ 7 0 3 ^4 

lu. OS0 12 (3X4) mm^o:^^^^-^^^^^ 

-r^o HJr. x-^^^^;;^|HlK8 0 3tS, ^^;/5^L;^cl 
2 H^^^CT^S^T^-^ X-r 7 0 7 - 7 1 0 

40 tmLrdmm\zm-<m^x. m^y^"-^ 8 0 4t vxth 

[0111] ^a^x-i' 8 0 4 1 ^CDX-r 

o^D. mwiz. mi7s-(y^m7 0 7\zMmLrz 
^P7 0 s\znm-t^y'-^rzi^'f^^3mm^ihij'^n 

50 09. mi oi:mi^xz.(DW:. ^^izmmizmm-t 
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•?)o 

[0 112] 8 0 4ti, ;<^:U 8 0 7 

8 0 8 ^hc^^-^vi-rm^^^&iW^n^o nTsfmm 

m:^J/N'X8 0 4i:ttl^jA'7;8 0 9^^ffii|miCb 
C(DB#ai;'j^n^S^5'-5^8 0 4ld;^^:U 8 

0 8^«#iASn^o 

[0 1 1 3] ^-i^^S^JX^j'THl/Xtl. SX-r^y^ 
i¥7 0 7-7 1 OtC?4-^c:;LT> ^^USPgB8 0 l7J?^^fg 

>y^P7 0 7tr*tl^;;-r^t>c?DT*^fca6. TFUXO^ 

y Ki/x 1 6 m4x-r v'j-m i otc^*is-r^5=' 

THl^X2 4 o^Jt^-r^o *^SSWc7D?S^ 
A^^;i/^1XSS^ 9 6 0*:liAT(/^^;^c56. ^X^ 
afl-iiJO^T^THl^X<D?0Wfflti8 OJl^iPBlPS^fett 

[0 114] m \ Q^\Z^\^X. ;^^U^JfflgB8 0 

^^u$ijwi^8 0 5(o^-r h-r^-y;Hf^^w?:Stc 
T. ^-r h-r^-:^;vm^<DiK^ (w^s (a-) /mm 

(A^) ^MiSlbTV^^o EllOTIi. ^^5=^-^80 
4 7^^'pC^U 8 0 7^S#jA^n, p^^U 8 0 81C*^LT 

[0 1 1 5] jy±c^1^^i!jf^i:Mff UT, ^^U80 8 

[0 116] m^a^y'-^(DT\^\yx\t. ^^^)um 
HC8 0 i'^^^xti^nx\^^^^'E^)mmmns o eiz^ 
om^^nTi^^o TK^mmmm o Afji^miztsi^ 

0f)^ib7 9^Xim'A^>^^J:^>hVX^<. iS^^m 
l^!7ay^\t. 8 0^P';/i7ai;'j^fcvx^;^n^c 
^tii'^nrz'T-^lt. ffi^'J/s'XS 1 0, /tXiz:U^^8 

1 1. m:^/N*X8 1 2^ai;T. y'-^^y^\B\^S 1 

[0 117] y'-i^'^y^m^S 1 3 fi. ^S^t'-^^ 
8 12€:, "^y^^Oyi; 2 1 AlZ'^tt'DXyy'^'t^o 

mi^uyi; izmm LX. . ^^7^-37 7 0 5 <i: UT;tr ^ A 
|HlgS7 0 4'\ttS;^-r§o 
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[0 118] *^A[Hlg§7 0 4^±. 7 0 5S: 

)ilM:>)cf2tibT»$<o ^LT. ;^^i^©JWf-^AX 1 1 5 
Oi±S:^Ji7D^yi:7;&^W?ilc;^i:^<h, i±l:'j A*x 7 0 6 icPiH 

[0 119] tB*f^a^;/^;i;^^W?;ilc;^cj:o/c^^^. ^^tti 

X^^Uy^tmiS^^^Uy^^'' tU^o Z.(D 

n\Z\i.. ;^^US(liaiS[f 8 0 If^, Th'UX* 8 0" 

^" 15 9" ^TcD^^t'-^^^^'J 8 0 8;^^eSc^ 

10 [0 12 0] J!^±(DM^mbffiif^^^Oil'rc:<htCck 
^^U 8 0 8lCt&^$nTV^fcl ^-r>5i'C?)^7^x 

[0 12 1] ^^\Z. ^-^yy^^^S 0 3(DW]iP^. 

m9s mi o^m^^^x-^^izmmizmm-t^. 
[0 12 2] z.z,xu. m^B/^^)i7 0 i±\z^i^xm 
^^n^&m^mmiz'r^rzib. m^y'-9\z\t. n- 
mL^^omn^Hir^:it\zir^o n\t. 9 6 0*ox 

mm (®Sx o--a@x 9 5 9) ^izi^w^mizA^m 

^Mtl3 n +mT^-ti^o Hl^#Antfll^x— n - 
mti> -BSx (3n+m) lCi±l;'j$n^T'-:$7T&^o -Pllx, 

^*x-^o-o«, jgfBA":^^;i/7o icomsxo 

©S^^-^'TrS^p «^x-37 0- IJi^ffix 1, ^ 
0-2 timffix 2 tcm:^^n'5^#t>a)T* 

30 

[0 12 3'i y'-^^y^m^SOSO^^mt. "yy^ 

^uy^so 2\zvi':>x^(Dmi^^'i ^y^^^^^^n 
[0 12 4] mi oiz^^t^D. mi^m^yy^^ 

Uyi7\t. \^y h^Uy^ 1 0 6(D4^-(^)im\zmn 

t^n^. zn?>\tmii^uy^f)^(bmmiz. \^yhi7 
uyi^ 1 0 ecDi-^-f ^ )i^'r'Z)iiLmmnxi^^o m 

40 Syy^^Uy^lt. F h ^ P ^y ^y 1 0 6 O 4 it-f 

^jvmizim^mz'^n^hcDx&^o m^s^y^^ 

Uy^lt. m4yy^^ay^^Dh. ]^yh^ay^ 

1 0 6 (D^-^^ ^ jv^r£{i&:mmnx\^^^. 

[0 12 5] Ell OlC43l^T. -l/yy^mm 0 3-/)^^ 
mzt^^t. \^yh^ayi7l0 6(DmW<DiL^Tf)^r) 

izmmi^x. miyy^^uy^^i^mzu^o -r^ 
yy9'm9&9 0 i\t. z.n\zmm\^x. ^'^'f-^ 

7 0 3cD'5^»O^St^— ^'O-O'-a^x— ^^0-2^ 

^^y^i"^o cntcs^viT. ^^y^^iEi^g 0 

50 |pIgS9 0 4fe|WHIIJC, %2yy^^Uy^--'m4yyJ- 
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^Uv^\znn\.X. ^^t'-^ 1 -0-3-2 STCD 

[0 12 6] ^-/^|eISS9 0 I'-O 0 ilCD^^^^ 

{C^^:/^lHiS&9 1 0-9 1 4tcm:'j~r^c ^^y^lHlSS9 
10-91 4tic:n^^u/?U, 'm^'yv'f'^uv^ifi 
--JkW tc;^j:^*T, m;'jA*X9 l 4-9 l 7;J;^e> 

[0 1 2 7] x-3'-feU^5'9 1 8^i, ^'y^lHlSS9 0 
1-9 0 43i^^M|S#tc|l\;^j$nT^Ti^i^l 2H*5J'0 

— ^^j (;i^TtimSx 0, x4, X 8^^JSU;^c^^t' 

—^0-0, 1-1, 2-2) fftt^iiJRb, cn^^ 

[0 12 8] m^^^X. y'-^±U^^9 1 S\t. 112 X 
;inSr^^x-^8 0 4<hbT/N*X'fel/^^8 1 1 ^ffi 

mvxfft>n^o &jFmm\z. y'-^±u^^9 i s 

i-i. m3'^y'^^uy^\zmmLxm3:^-(y^m7 o 

vxm47.-f y^m? 1 oizMrnvTzmmy"-^^. m 

[0 12 9] ^j.±mm\.tcm2(D^m.m\z^n\t. n^y 
\^)vxxti^rix<^^i^y'-^\zn\^x^. *^a[hi 
gS7 0 Am^^^^^ctt^<. m^n^)V(Dmmmi\: 

[0 13 0] i$^mM(DW,3(D^mm^mm-r^o 

[0 13 1] m^3(DmMm\'X. ^^ut&^^c^^-^^^ 

tifi. m^\z^^w\mx$>^.^.f)^w,2<D^mmt.\tm^^ 

[0 13 2] :^Mmm(Dm^^7^^mt. mi i ic^t 

<t43 0, ^^n:^)V7 Olh. ?gS/N°^;i/7 0 i cdx® 
®^IEi]!j'r^;^cJ6cD;^^A[HlS&7 0 4 ?gBliA^-;P7 

0 i<DYmM^mmrr^rz^<D:2=Eym^i i 2^:. ^i^ 

^f)^^Xti^nx<^^^^-^m\zWr>X. ti'yL.m 
SS7 0 4B:0^a^>|plKl 1 2 ^f^i!j$it^a^=i> h 

n-^ 1 1 0 1 (t, mmm^i o^t. T.^y^^m o 

7-7 10(h> ^^^T^fiR$nT^/^^o 

Mfi^JTid:. S^n>hn-^ l l 0 l \z9V^^uy^ i 

1 0 3 ^tt*&-r^^^g§ 110 2 ^{i;lTVi^o I^^l^ai 
i7P^yi7 1 1 0 3tt. ttizfi-r^ii^feO^ pC^UTJ^^eco* 

- (7) St^ ttl U :^ n ^ CDS $ n ^ T * ^ o 
[0 13 3] KtCSE^fctisO. ^^3>hn-'5' 1 1 
0 Ul, #aA;^yfi-^ 1 0 3 , 1 0 4, 1 0 5, 1 0 
6. S^^'-^ 7 0 3 (CUnA> ^^mil0 2t^^Xti 
^n^9VW^!?Uyi7 1 1 0 3;?!»^A:/J^nTti^o 
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>hD— ^1102^1. 3:ne>OA:;'jfca-:5v^T> 

7 0 5:feJ:rJ^^-aM-^l 1 5, 1 2 2-1 2 5, 
10 8, 1 1 7i?*^^U. ^n^ifUy^\\^3\zn 

[0 13 4] «^:3>hD-^ 110 lomm^'^i 2 

[0 13 5] S^=l>hD — ^1 1 0 Iti. SI 2(3^ 
f<h^O. :^n^y^ftiJiaig|5l 2 0 1. OUy^mnnX 
2 0 3, >C^:U©J^9?fl5l 2 0 5. AXir 37 1 2 0 
10 8, >^^U1213, 1 2 1 4. 5^-3^^^;/^|llgS8 0 

3, 'T-^yy'^U^S 1 3^^^T^^$nTV^'So 

srffimi'-r^fc(S6, la 1 2 tdisv^Tfi, m \ itc^stt^ 

{f-^1 1 5, 1 2 2—1 2 5, 1 0 8, Wl^^t,^ 
X. 1 1 2 6 iibTJSV^TC'^^o 
[0 13 6] ^^□^;/^$^J^a^gBl 2 0 1 ti. Sitra«Bfg^ 
1 0 3, *5p|^KBff^l 0 4. y^>^jt-^l 0 5. H 
h i7 D 1 0 6 \Z^':5\^^X. m^'^^Mmt^ 1 

20 2 0 2, ^>v^^D^;/^ 8 0 2, ^^^■r^t>COT^ 

[0137] s#)A<;^$jjp«^ 1 2 0 2 \z\x. mmmn 

fi^l0 3. *¥l^«fi^l0 4, m^iL^^Uy^ifi 

-^^nxt^^o sffliwiwii^i 0 3 43J:<yc*¥i^w«^ 

10 4ti. ^^^"-37 8 0 47J;^\ H^^>@(D^-3^T 
^>5;6^^^^Ua'JtaJgBl 2 0 S^O^^WK-r-SfcifetCffit^^ 
n-So S#iA^i:7 0^;//7(i, ^^^^-3^8 0 4:?J?^'W?;4<h 
U->X\i^^^f^mm^. ;?<^>J$OagBl 2 0 5'tC»e>it 

30 [ 0 1 3 8 ] P :^©JPgB 1 2 0 3 Uy^ 

1 1 0 z\zn%\^fz. :^'^^m^iL^vmm^\ 2 0 

4, m^l 2 1 6. ^^;;^^n^y^ 2 1 A^^m.'t^^ 

[0 13 9] >C^iJ^J|g|fBl 2 0 5ti, ;<^:U 1 2 1 
3, 1 2 1 4^0D5^— r^'tDff^iA^, 4octl/. zn^f)^ 
^(Dy'-i^(Dm^V^\^^Um't^'h(DX^^o IS^^U 

©jtasB 1 2 0 5 m^^^^umm^ 1202, ^^ja 

^Mifflfi^ 1 2 0 4 (CS^V^T, h^P^yi? 1 0 6 

\zw\Wihtc^=^')m'^^^^ummm2o^t. ngp^ 
40 p^>i7 110 3\znn\^tz)^'^^)m^}h^mmmm 2 
0 7t. /'<7.mmm^2o 6t. ^^^vz^n^tu^; 
^120 s^ititj-t^m^tu-z^xi^^^o 
[0 14 0] ^^'E^jm^'^^mmmm 2 0 6. ;^^u 
m^ii^^mmm^ 1 2 0 7 ^n^^nu- F-r ^^-y 

m^<i:j&^^)^^$nTV^^ (013#Ha) o M^ttSb-f 

7^i:*5, A*x$ijfflifi^2 0 6StKU-K-r4^-::^;i/« 

-^^j:. AX 1 2 0 4^ili;Ti7P^;/i7 35iJtigBl 2 0 3tc: 
50 t>|±i;^/$nTli-&o 
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[0141] X— ^^^;;5=-|h1SS8 0 3. ^^^y^E 

[0142] ^^ui2i3, 1214 ti. ^'n^'n 1 

;<^'J 12 13, 121 4|^T<7:)a^x-:5'0OES 
Ott*«, S*Mtrti^SI0iJl. 2a:l^illT»^ (Ei5 

o fiL. T^-^^illljffi^i^fBltf 
^^o\ZUr>X^^^tz^.. Ell 4tC^Tt4oO. S-^^ 

ZL(J^^oU^-^(DmW\t. >^^USiJPgBl 2 0 5 

[0 1 4 3] 1 2 0 8t^. AX©J^m^2 

0 6 \zMr>X. nT. 8 0 4 ^, A'X 1 2 1 5 /N^X 1 

2 11 -h/N^X 12 12 i:ojg^gi^>^^H-r'5t)c;:>T«> 

^;^c, m^lL^wmm^n7. i 2 o e g^^mu 

Saa^i-^/N'X 1 2 0 7 <i:> /^U$ilffll;\*X 1 2 0 9. 1 
2 1 0 ^COS^^^^^^M-r^^^COT^^o 
[0 14 4] CCO/N'X'irU'i^:^^ 1 2 0 8ti, /KX$1IWt 
^2 0 6;?!»^- A-f- a^5'-^8 0 4«/^: 

U 1 2 1 3tcS€'3ASn, p<^U 1 2 1 4:^^e,^1^^5^ 

©j?aiA'x 1 2 0 9 tm^iL^wmm^nT. 1 2 0 6 t 
^;^c. 8 8 0 4 h'f—^nys i 2 i 1 1 

«a«M<h-r-l)o -^^\Z. m:^J/N'X 1 2 1 5 
Ux-3^/N'X 1 2 1 2 <h^, ^;^c. ;^^US'J^aiA*X 1 2 

1 0 t>^^u##ii^«^A'x 1 2 0 7 <h^£, mmm 

[0 14 5] — yxx$!l!3{t-^2 o ^ifi-" (r^n 

^^"f—^^ 0 4t^><^U 1 2 1 4{C##iA^ 

n, ^^U 1 2 1 S^^^^^lS^T'-^^cT^M^ttlLT^^^ff^b 
n^cfc^tCi-^o OSO. ;<^U©J3A'X 1 2 1 0 tS 

^iZi^3fJiaii^^A'x 1 2 0 6 1,^. ^Tz. tti;^A*x s o 

4 i:^-^A*X 12 12 t^, ©il^K^iit- $ e> 
IC, fii^'jA'X 12 15 t^^Ux-^^A'X 1 2 1 1 a: 
^, ^;^c, ;?^^US«A'X 1 2 0 9<J:^^:US#ii^m 

^A*x 1 2 0 7^^, mmikmt^^o 
[0146] :$^mmm<DW}i¥^m 1 3 i^^xmmr 

[0 14 7] mi iicfci^T. :^mmm<Dmmt. 

itmm 0 8. :^^A$1ffllft^A'Xl 1 5. 3^>3iiJt» 

{f -^A'x 117. HI mmm^ 122. h 2 stjtaM^ 1 

2 3, m3SWm^l 2 4. m4$JJWf^l 2 5. 
x-477 0 5;^^, 9m^uv^ 1 1 0 3{cl^WL.TtB:t; 

CTti. ^*Zl>hD--^l 1 0 l(0|^SBi!if1^lC-3l'iT 

[0 1 4 8] :i7D^>5^$iJiagI5l 2 0 1, 1 2 0 3 ti, 
gB?&^e>A;'j$nT<^{f-^l 0 3, 1 0 4. 1 0 5. 1 
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0 6, 1 1 0 3 JC*-::5'l^T. €-a{f^8 0 2, 1 2 0 
2. 1 1 2 0 4, 2 1 4. 1 2 1 6^fil;^;bTV^^o 
[0 14 9] >C^'J$Wai5l 2 0 5ti, 

Wm\%^ 1 2 0 2 iLCT^JZ^^ftiJWf 1 2 0 4 ^ . ^ 
^U»^i2<^$^JWf^l 2 0 6. ^^USt^iA^$fJWf 
-^1 2 0 7^^^L. irU^^^ 1 2 0 8^tti;^L.TVi 
Sfc; AXHWt^2 0 6&-trl/i^^l 2 0 8^m 

[0 15 0] T'-:^^^y^|Hl8S8 0 3 ^d:. ^Uv^Wm 
10 gPl 2 0 l30^e>A;'jSnT<§^^y?i7D^yi7 8 0 2 
IpIWUT^^t^-^ 7 0 3 ^SJOi^.^> Z.t\^W.^^X 
fc±T\ ^X-r^y^S¥7 0 7-71 0 
-37 8 0 4 <hUTttl:^-r-5)p ^M^#;^c7)pfflti, ^Sfe 
«aj2<h|t|^Tfe^c fe^lt?c0X<y^plC^*JS-r^3 

H^^3^<D5^-377:?^\ x-r ^v^^Sf^iitdi;*:. S^x-^^ 

8 0 4<i:L.TfctS:/7$nTt^^p 

[0 15 1] ;<^U$tJWgPl 2 0 5«. irl/i^^ 1 2 0 
8trJ:oT. lllS5>c7D^^x-37 8 0 4^. ;<^U1 

2 1 3 ^;<^'J 12 14 (h(Dl.^Tn/0^lCt&^$it'5o ^ 
20 ;^ccn<hMffL'T. :i7D^;/i7a^Hpi 2 0 3;6^^m::^J$ 

nT<^S!^ffib^P^;/i:7{r|^WUOO, ^^U121 

3 (fe^VH512 14) ll®ffi5)'CDS^T'--^^M 

[0 15 2] 'f-^'y-J=5-m^% 1 3ti. ^^U 1 2 1 
3 (^-Slitil 2 14) ;0^bM^ai$n;t^^T^-5^^ 

:^^AOTfi-^l 1 5 (01 2Tid:fi-^i 2 16) 

-^7 0 S^bTfU^b-r^o 
[0 1 5 3] a 1 3tC^-r<h*5 0, p^^Uffli^gBl 2 0 

^:/^©Jfa|gPl 2 0 3ti. m^mV^Uy^(Dttit!^i^± 
[0 15 4] imM^O^^Tr^J^—^oy. 12 13 

-^(DW^^^kis?^"^^) 1 2 1 4f)^i^(om^ihL'f)^^T^ 

40 ^i:. igi 3 {::^-ri::feO. U S!l?98B 1 2 0 5 

xmmmn2 0 6<D^m u\^/u-) st^mt^o 

[0 15 5]T^i:> ;inicMiSbTirl-^:^ 1 2 0 8 
CttC/cC^c ^fc. i:7D^:/>:7$fJiaSPl 2 0 3tdi. AX^ 

wf-^2 0 Q(DAxm^'^\ztij^>^\^x^^^-mmit^^o 

-eUT. ;>)cHffi<oa^ic<iAT. Bt)^, fi^l 2 1 6<D 

^^^ih^^o ^^\z. i;uy!7mm^i2o^\^. m 

^tBLi7D^y i7 CO >^^U $11131351 2 0 5'\cotii;^;^SM 
50 t-^o K®c^mbi7P^yi:7$:Sfrt;t^^UMWg|$l 2 0 
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[0 15 6] «±<Dlftf^*SOii-rc:<!:tCcl;0, **JS 

[0 15 7] ^4(Dmm\^mmir^o 

[0 15 8] mm4<Dmmmit. :i^y\^^tm^H/^^- 

[0 15 9] :$^mmm<Dm^m^^m^mi 5^m\^^x 

[0 16 0] ?^sA^;n 0 1 }^mt. mmmitmm 

mm^2'D(D^)v--f\z^{iT. ^cDSiR/#ii^sffi 
<Dwm^mm-^nx\^^^o mi 5tc:fetj-^±#53^ 
(Dmrnz^m-r^Ymm^fsi :=i'E>/'^7s i e i o 

16 11 t^So 

[0 16 1] Ts^y^mi 606-^1609 ti, SSSA 
:^)l(DYmmt. r3^:>[ElgS 1 6 0 3 (DlhtiJ'^T. 1 6 0 

mmmmi o d^^^mmRmmmnmi e o 5 

^ <^g)gcP^«g ^'SMT ^ fc CO t> COT $> ^ o 

[0162] mMIilSS 1 0 9 <D^^r^^misimf£\t. 

^smffi/N'xi 1 3(Dm^^^i^^^'f)^nLxihx\^^^$^ 
misimmM^mi e 0 s^mi^xhmtj^nx^^^^o m 
^m^m&mnu 1 6 0 5 ±M(D'm 2 7.-fy^mi 
6 0 7 ^mi^xm^B/^^-)V^ 1 n^>A^x 1 e 1 0 
^rc. m4:x^ y^mi 6 0 9^mcxm2a^>/^7. 

16 11 (hSlgcPJtglC^^^nTI/^^o 
[0 16 3] 3^>lHlgSl 6 0 3^m:^JA'X 1 6 0 4S: 
<ifi£T^ai±riS^y O-y 1 1 gco^-^^ V^Tm^lril 

iRffiffi^. mizmmisim&^. ihti'r^h(Dx$>^. 
>hn~^ 1 6 0 i^^i^xtj^ti^a=E>mmmm e 

0 2{CctoTjt^^nTVi^c 

[0 16 4] :$immM(D:3^>m^l 6 0 3<7)tb;^;A*X 

1 604H, miX-1'^y^Pl 6 0 6S:ili;T^13^ 

>/N'xi6ioi. msT.^ y^mi e 0 s^mi^xm 

2 a=E>;^7. 16 11 (ht^M"Jtglc;ii:oTi^'5o 

[0 1 6 5] «^rr>hD-^l 6 0 Iti, n^XUSS 

1 6 0 3^mm't^rz^(D:j=E>mmmm 602^^ 
^i.ititiLx\^^^o $e>ic, >;-r^>5^af 1 6 0 6-1 6 
0 9 ^mm-t^fzisbcD^ 1 mmm^ 1 6 1 2 , m2mm 
mm6i3i:ihti:r^m^tt^'DX\^^^. z.ti^<Dm 
mm^ 1612, 1613 ti, m2(D^a y^mm^ 2 



(15) 

0 l'f)^±fj^VX\^^^o a*a>hD-^ 16 0 1 (D\H^ 

mmt. m:^mz\(m2 tmmx$>^o x-ty^ 
sf 1 1 8-1 2 i^mm-r^rzisbcD^immmm 2 2 
--m4tmmm 2 5hmtiLx\^^^o 

[0 16 6] ^^:3> ha — ^ 1 6 0 Ki,' HI 

A^xi 6 1 0 Izmir ^Ym^o^o-^o^i^^-rtif^MzMisim 
ii^mu-r^m^izit. mix-iy^mieoe^^^^zs 

m47.^y^ni 6 0 e^ONtC. m27.'iy9- 
Pl 6 0 TRZSf^STs^ y^mi 6 0 S^rOFFlZt*^ 
10 ^olZUr^X^^^^o Z,n\Z^y). ||13^:>A'X16 1 

oiz\t. a^>\B\^i 6 0 s^^ibo^itiM^wm-^n. m 
2 n^:>/N*x 16 11 izmmvimmnn i 6 o 5 t^^^ep 
jtjD^n^o m2 n^>/N*x 16 11 tcMT^ 
m<Di^irnMzmRmj£^wmr^m^\z\t. m 1 x-r 

^y^pl 6 0 ^RTSWs4 7.^ y=^mi 6 0 9^0FF 
\Z. m2X-f ^:/^Pl 6 0 7t5ci:t/m3X-f ^^5=^ 

gl 6 0 8$:ONl3-r^o cniCctO, mi3^>AX 

16 1 o\zmm^m)±m^ 1 6 0 5;:?^mp$n, ^2 

3^>/N'X 1 6 1 lt;:li3^>|HlSSl 6 0 3;i^^^<DtbS;fJ 

[0 16 7] it#fFiS*cDlEHtC^ViTs-5" vmSX-f 

y^^mr t.\t. X-r >y^S^l 6 0 6-1 6 0 9t;ii:-:? 

xmM'^n^'hcDx&^o Ym&cD" ^\-^. 

mi:3^>A*Xl 6 10, ^2n^>AXl 6 1 IfCtB 

[0 16 8] :^^mm<omY^^. 015, mi 6^^^^ 

[0 16 9] *^JS««J©i!jmi, :n^:>Iil8&l 6 0 3<D 

mmAm^^^mz±.u'mi<D^mmtm\:^x^^. ^ 

30 C0/1$6> <lCTt53^>lHli&Sl 6 0 SCDKjf^cO^^lftQJ 
[0 1 7 0] mi ll^>AX 1 6 1 OlCSf ^Y«SCD 

1 6 0 1 mi f&mm^ 16 12^" (/N-f ) 

tc, ^Ac, m2$fJiai{t-^l 6 1 3S:- ^^i" (D-) i: 
-r-So -^COJiS*. miX-r^>5"Pl 6 0 6:BJ:l5m4X 
^>;;5^S¥1 6 0 9tiON (^ffl^K^J IC, m2X 
-f ^y^Sf 1 6 0 l^^TS^ZT.-^ y^ni 6 0 8t3:OF 

F mm^wd \zt^^. z,(Dm^.x\t. mi^=^>nx 

40 16 10 \zm't^YmM\Z\t. =i^>lpl8S 1 6 0 3 (om 
;^fr^il*?/#fii^mi£l 6 0 4;!>^. m2n^> 

/NX 16 11 i;:M-r'5 vmstcti. i 6 o 5 

tmilW'^n^Z.tt.U^o n^>[HlSSl 6 0 3(i. CCD 

Pel, s«?«ffi$:ffi;^-r^m;/j^^^. y'iym^\zmm 

\^xm:k. y0-^yl^y2^- • •^yl9 9^^IE 
-t^^tX. mi :n^:>A*X 1 6 1 OcOtEHl^T^fiS: 

[0 1 V 1] mi 3^>A'x 1 6 1 o\zmt^YmM 
(€iiy 0-y 1 1 9) \znr^i^mmt)r>rcmi 

50 so, maiy 1 9 9S:mUfc^) . «^:3>hP-^ 
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1 6 0 ns. ^S^l, %2Vm\t^ \ 6 13^" 

(U-) ai-r^o ^O^^, mi7.-r^y^»l 6 0 6*5 
ctZJ^m4 7.-f 6 0 9^iOFF (iE»i|ic^) IC. 

^2X<^;/^P 1 6 0 7:feci:0^'m3>^-r^:;5"l¥l 
6 0 8(iON (^a«Sg) tC/j:^o Z.<J:>^m^\X. HI 

n^:>A*Xl 6 1 Q\zmt^^%M\z\%. tvwRn&\ 

6 0 5?^^^\ 112 n^:>A*X 16 11 tra-r^Y^ 

ffilCli. r3^>lElS§l 6 0 3cDtB;'jr^ji*?/#iiiKffi 
EEl 6 0 47!?^mP^n^c:^i:/ci:'5o ^CD^*, 3^:> 

liigsi 6 0 scom^j-r'Sii^miET&^Ensp^ti^Y®® 

tj:. y 1 2 O^y 1 2 1-J^y 1 2 2^ • • •^y239 
[0 17 2] fci:t5. ^^3>hD— ^ 1 6 0 Iti, Hi 

©jWf-^1 6 1 2%^^is'm2ym^^ \ e i sct^w^s 

(yW) (P-) ^M^. FLM, ^-rxi^cD 

i$''1'^>^tcSo'V^TfT-:3Tl^^o Ell 6lC*Lfc0ijT 
ti, n^:>[plg§l 6 0 3t^, 3^>$fJ^{I^l 6 0 24^ 

^m;'j'r^<fc'5tcfcJ:oTVi^o nqE>I§ISS 1 .6 0 3;5>^, 

\ 6 0 2 4'(o^D>;/^;:?n 2 Q^uvo^^ti^t\^ 
fzM.. -D^O, m@y 1 2 o-^ss^miE^Bisni-^^r^ 

[ 0 1 7 3 ] *SISg«fiJ"m. -i^>lHlgSl 6 0 3(Z)ttl;^7 

A:?^;i/CDmSy ^t^^mMy 2 3 9 *T)ii:;*^fi'r^c: 

[0 17 5] SS^'-rJ'CDWSST'-t^^lS;?^^. iKSA^^Jl/ 
[0 17 6] ±fB^:^^JT1i. S^T'-^cD/^U^tZ) 



(16) 

^m\zi^tjt-'t^-momi7sk'r-^^m^rz'rmiz\t. t 

KUX^4-ro-r>^U;>^>hLTi$tt^iJ;i^o 111 cD 

XO, 4, 8-<^jt^T^o 
[0 17 7] ^^mmx\t. ^ffkZl>hU — ^^—->(D 

L s I iz-t^mx. fhmitx^fco 

[0 17 8] 

10 <, m¥Bn^)i^(Dmmm^t\zi^mx^^o 

[0 17 9] m^^A^^Uy^ m^ihi^^Uy^^i 

immoyc^uy^cDm-^lzh. iHS^j-co^^USrJto 
Z,tXti}iB^mx$>^o 

mil ^^m<D^i<^mmmx$>^m^Bm^mm<Dm 

[02] ^^n>hD-^ 1 0 2 cDF^SBlSfiKSr^-r >^o 
[gI3]^^U 2 0 7, 2 0 8^CD5='-^S#j^.^/M 

[04] x-f ^y^»i 18-12 i^i^m^i^^mmm 

-^122 — 12 soD^'^-r ^ >i7*^^— h-rs^-^o 

[05]p<^U2O 7. 2 0 8|^tra)^^x-^0SaS 

[0 6] n^>iHig&i 1 2^mm^^m^(Di^^ 

[0 7] *^ajc7)m2O^JS^JT$>^?^^0^*^ScD^ 

[0 8] ^^=I>hD-^7 0 2(D|^SB«^Sr*f :/D 
30 ^vi:70Tfe^o 

[09] y'-iS^yy'^mi&S 0 3(D[^^mm^^^':fU 

[01 0] /^U 2 0 7, 2 0 S^cD^^t"— 37CD1#SS 

[011] *^0J(7)H3CD*SS«?»JTfe^i«SS*SB<^ 
^^*::/P^>^0T$>^o 
[012] > h P-^ 1 1 0 1 CDrtSB^^^^-r 

:/P^;;/7 0Tfe'So 

[01 3] T^^U 12 13, 121 4^(Dm^y^—l$^<D 
[01 4] p<^'J 1 2 1, 1 2 1 44»^C^^t^^^5^- 
[015] :^^Bm^4(Dmmmx$>^m^Bm^&m(D 
[016] a^>\B\^i 6 0 3<DmydmE.t. ymm^ 

[017] fie*0ijcDjsa«^ge(?)«^0-r*^o 
[018] viMWo^^ ^y^^^-hx&^o 

50 [019] fi£3l5CSJCO;^?^A[ElgSHD6 6 3 1 OODm^m 
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1 Q \"'WL^n:^)V. 1 0 2-«*3>hD — 10 

3 '"mmMnm^. i o 4 -TK^itiwif ^ i o s ^ 

^AT., \Q^-^m\tmmo^'"mMM^. iio 
•••:^^AiHiss. 1 1 1'-mmnRnTs. 1 1 2"0^> 
iHis&. 1 1 3-"^^mj±A*x. 1 1 A'"^f}n7.. 1 1 

5-:^^A©JWf-^AX> 1 1 6-ai;'jAX. 1 1 7-- 
Zl^>$fJffl!A*Xl 1 119-^2 
T.^V'^m. 1 2 O-mSTs^^v^i*. 12 1-m4X 
^y^m. 1 2 2--mi$-'Jmf^. 1 2 3-^2affllfi 
^, 1 2 4-m3$iJ^a)fi^. 1 2 5-m4rrfWI^. 1 

2 1 2 7-**r6]mJEII> 2 0 1- 
i7Uy^mm'^^ 2 0 2"'^^^JJ^mW<7.. 2 0 3--- 
;<^UWgB. 2 0 4-^^'J©J®A*X. 2 0 5-^^ 
USflffllA'X, 2 0 6-7\*XSa^m^, 2 0 7-">^^U, 
2 0 8-^^U> 2 0 d' -y^—^nx. 2 10- t^— 3^ 
A*X, 2 I l---yN'X-fel/^^. 2 I 2---tB;^?>'tX. 2 1 
3 -^^y 5^01^. 2 1 4-^^v5":^D>;/^. 7 0 1 -J^ 

SA^;k 7 0 2—^^n>hD— yos—^^-? 

-^/tX, 7 0 4-:^^A[Hlg&. 7 0 5--^^^-^/N* 

X. 7 0 6-m:^^Ax, 7 0 7-mix-r 70 

8-m2X^^y5^f¥. 7 0 9-||3X-f 7 10 

•••m4X-f 8 0 l-;>^^U©J^gP, 8 0 2'-^ 

y^i^Uy^J-^X. 8 0 3-"^— ^^^>^IeISS. 8 04 
•••aa;^/N'X. 8 0 5--;>^^UOT{I^AX> 8 0 6--^ 



10 
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"EVmWm^nT.. 8 0 7-^^:U> 8 0 8-^^U. 
8 0 9-T-*-^A*X. 8 1 O-'^^"— ^'/NX, 8 11-7\* 
X-trUi7^, 8 1 2-m:t;AX, 8 l 3 "x-^^>;/^ 
diss, 9 0 1-9 0 4-^^y^lpI^. 9 0 5-9 0 8 - 
tB;^A*X. 9 1 0-9 1 3-"^^:;5^IhIS§, 9 14-9 1 
7-"tii1d/^X. 9 1 8--x-^irU^^IIlS&, 1101 
••.a*n>hD-^, 1102-5!SS. 110 3-^ 
^^Uy^. 1 2 0 l-i7D^y^M»gB (1) . 120 
2-S#iX^$«fi^/N'X, 1 2 0 3-i7n^vi7 3iiJfflIg|5 
(2). 1 2 04 -^^iX^^Jiaim^AX, 1 2 0 5- 

^^vmm^. 1 2 0 6---/^u9#32^^{f-^/\*x, 1 

2 0 7-^^U^^3i^$11i<t^A'X. 1 2 0 8-A*X 
1 2 0 9-^^U$iJWI^A'X> 12 10- 
/^U*iJi3fI^AX> 1 2 1 1-^^Ux-^^AX, 1 
2 1 2"-;?c^U^— ^/N*X. 12 13-;^^U. 121 
4-;^^:'J, 1 2 1 S-t'-^^/N^X, 1216-MWt 
^AX, 2 1 0 O ";^^A0?8. 2 1 0 1 2 

1 0 3-^^v^!h1S§. 2 1 0 4-^D^y^, 2105- 
^^^-yjHf-^, 2 1 1 0-F^^A^©JP¥S. 211 

l'-^ayi7. 2 1 2 O-x-:$^^^0S§, 212 1- 
5)^^|plK> 2 1 2 2-3lMlHlK> 2 1 3 0-;^^A|lI8S 

2 1 3 1 -^ffilSSllHlSS, 2 1 3 2 -?g^BA:t^;K 

2 4 0 1 -^^^-:^, 2 4 0 2--|pl^ft^, 2 3 0 1 
•'^y^T\iU7.io^>^. 2 3 0 2 -^^y5^|Hl8&, 2 

3 0 3-^^;/^[iIg§, 2 3 0 4-U^;^v7^liI^. 2 
3 0 5 -jgSigffijlHlK. 2 3 0 6 -Jge^lglijSlE 
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